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S.E. (Mechanical) (Part – I) (CGPA) Examination, 2017
ANALYSIS OF MECHANICAL ELEMENTS

Day and Date : Thursday, 4-5-2017 Max. Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Answer cannot be changed once it is marked.
2) Don’t forget to mention Que. paper Set on the top of the page.
3) Q. No. 1 is compulsory. It should be solved in first 30 minutes

in Answer Book Page No. 3. Each question carries one mark.
4) All the sub-questions in Q. No. 1 are compulsory for one

mark each and every question has only one correct answer.
5) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer : (14×1=14)

1) If E = Young’s Modulus, K = Bulk Modulus and G = Shear Modulus, then
a) E = 6KG/(3K + G) b) E = 9KG/(3K + G)
c) E = 3KG/(6K + G) d) E = 3KG/(9K + G)

2) Usually, the failure criterion for ductile materials is
a) yield tensile strength b) ultimate strength
c) yield shear strength d) elastic limit

3) For a body subjected to only simple shear stress, the principal planes are inclined at
a) 0° and 90° b) 0° and 180°
c) 90° and 180° d) 45° and 135°

4) If diameter of a solid shaft is halved, the power transmitted P will change to
a) P/8 b) 8P c) P/2 d) P/4

5) For a simply supported beam carrying a central point load, shape of S.F.D. is
a) a rectangle b) a right angled triangle
c) an isosceles triangle d) parabolic

6) For a cantilever of length l carrying a U.D.L. of w/m on its entire span, the maximum
bending moment is given by
a) wl2/12 b) wl2/2
c) wl2/4 d) wl2/8

7) The radius of Mohr’s circle always represents
a) minimum principal stress b) difference between the principal stresses
c) maximum principal stress d) maximum shear stress

P.T.O.
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8) Variation of shear stress across the depth of a section of a beam is
a) parabolic b) linear
c) cubic d) exponential

9) For the same area, the strongest section of a beam under bending is
a) rectangular section b) I-section
c) circular section d) T-section

10) For a simply supported beam of length l carrying a U.D.L. w/m on its entire span,
maximum deflection is given by
a) 5wl4/384 EI b) wl4/24 EI
c) wl4/8 EI d) wl4/48 EI

11) For a cantilever carrying a point load at the free end
a) slope is maximum at the fixed end
b) deflection is maximum at the fixed end
c) deflection is maximum at the centre
d) slope is maximum at the free end

12) For a column with a circular section with diameter d, the least radius of gyration is
a) d/2 b) d/8
c) d/4 d) d/3

13) The equivalent length is half the actual length of a column with
a) both ends hinged
b) both ends fixed
c) one end fixed and another end free
d) one end fixed and another end hinged

14) If sg , σσ  and iσ  are the stresses induced when the same load acts gradually,

suddenly and with impact respectively then

a) isg σ>σ>σ b) gis σ>σ>σ

c) sgi σ>σ>σ d) gsi σ>σ>σ
______________
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S.E. (Mechanical) (Part – I) (CGPA) Examination, 2017
ANALYSIS OF MECHANICAL ELEMENTS

Day and Date : Thursday, 4-5-2017 Marks : 56

Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Solve any two questions from each Section.

2) Use of scientific calculator is allowed.

3) Figures to right indicate full marks.

4) Assume additional suitable data if necessary and state it clearly.

SECTION – I

2. a) A steel wire 2 m long and 3 mm in diameter is extended by 0.75 mm when a weight

is suspended from it. If the same weight is suspended from a brass wire 2.5 m

long and 2 mm in diameter, it is extended by 4.64 mm. Determine Young’s modulus

of brass if that of steel is 200 GPa. 8

b) Draw S.F.D. and B.M.D. for a cantilever of length l subjected to a U.D.L. of w/m on

its entire span. 6

3. a) A solid steel shaft with diameter 40 mm and length 6 m is fixed at both the ends.

A torque of 1.25 kNm is applied to it at a section 2.4 m from the left end. Determine

the shear stresses in the two portions and the angle of twist where the torque is

applied. Take Modulus of rigidity = 84 GPa. 10

b) Explain the terms ‘Factory of Safety’ and ‘Working Stress’. 4

4. a) An element carries the perpendicular stresses 50 MPa tensile and 30 MPa

compressive. It also carries a shear stress of 30 MPa such that it tends to rotate

the element anticlockwise when associated with plane of major stress. Calculate

the principal stresses, maximum shear stress and the positions of their planes. 8

b) A cantilever 6 m long is fixed at its left end. It carries a U.D.L. of 0.5 kN/m for a

length of 4 m from the fixed end and a point load of 2 kN at the free end. Draw

S.F.D. and B.M.D. indicating salient points. 6
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SECTION – II

5. a) A beam has a T-section with flange 200 mm × 50 mm and the web 200 mm × 50 mm.
A shear force of 200 kN acts on it. Determine the intensity of shear stress
induced at important points and plot its distribution diagram, 8

b) Derive Rankine’s formula to calculate the crippling load of a column. 6

6. a) A cantilever beam of span 3 m is 15 cm wide and 25 cm deep. It carries a U.D.L.
of 20 kN/m on its entire span and a point  load of 25 kN at its free end. Calculate
maximum slope and deflection. 8

b) Two beams with the same length and allowable stress are subjected to the same
bending moment. The cross sections of the beams are a square and a rectangle
with depth twice the width. Determine the ratio of the weight of the square beam
to that of the rectangular beam. 6

7. a) A metallic bar has a cross section of 7 cm2 and a length of 1.5 m. ts elastic limit is
160 MPa. Calculate the following : 8

i) its proof resilience
ii) maximum load which may be suddenly applied without exceeding the elastic

limit.
iii) the gradual load which will produce the same extension as produced by

maximum suddenly applied load within the elastic limit.

b) A solid round bar 60 mm in diameter and 2.5 m long is used as a column with one
end fixed and another end hinged. Determine the safe load  using Euler’s formula
assuming a factor of safety of 3 and E = 200 GPa. 6

_____________________
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2) Don’t forget to mention Que. paper Set on the top of the page.
3) Q. No. 1 is compulsory. It should be solved in first 30 minutes

in Answer Book Page No. 3. Each question carries one mark.
4) All the sub-questions in Q. No. 1 are compulsory for one

mark each and every question has only one correct answer.
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MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer : (14×1=14)

1) Variation of shear stress across the depth of a section of a beam is
a) parabolic b) linear
c) cubic d) exponential

2) For the same area, the strongest section of a beam under bending is
a) rectangular section b) I-section
c) circular section d) T-section

3) For a simply supported beam of length l carrying a U.D.L. w/m on its entire span,
maximum deflection is given by
a) 5wl4/384 EI b) wl4/24 EI
c) wl4/8 EI d) wl4/48 EI

4) For a cantilever carrying a point load at the free end
a) slope is maximum at the fixed end
b) deflection is maximum at the fixed end
c) deflection is maximum at the centre
d) slope is maximum at the free end

5) For a column with a circular section with diameter d, the least radius of gyration is
a) d/2 b) d/8
c) d/4 d) d/3

6) The equivalent length is half the actual length of a column with
a) both ends hinged b) both ends fixed
c) one end fixed and another end free d) one end fixed and another end hinged

P.T.O.
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7) If sg , σσ  and iσ  are the stresses induced when the same load acts gradually,

suddenly and with impact respectively then

a) isg σ>σ>σ b) gis σ>σ>σ

c) sgi σ>σ>σ d) gsi σ>σ>σ

8) If E = Young’s Modulus, K = Bulk Modulus and G = Shear Modulus, then
a) E = 6KG/(3K + G) b) E = 9KG/(3K + G)
c) E = 3KG/(6K + G) d) E = 3KG/(9K + G)

9) Usually, the failure criterion for ductile materials is
a) yield tensile strength b) ultimate strength
c) yield shear strength d) elastic limit

10) For a body subjected to only simple shear stress, the principal planes are inclined at
a) 0° and 90° b) 0° and 180°
c) 90° and 180° d) 45° and 135°

11) If diameter of a solid shaft is halved, the power transmitted P will change to
a) P/8 b) 8P c) P/2 d) P/4

12) For a simply supported beam carrying a central point load, shape of S.F.D. is
a) a rectangle b) a right angled triangle
c) an isosceles triangle d) parabolic

13) For a cantilever of length l carrying a U.D.L. of w/m on its entire span, the maximum
bending moment is given by
a) wl2/12 b) wl2/2
c) wl2/4 d) wl2/8

14) The radius of Mohr’s circle always represents
a) minimum principal stress b) difference between the principal stresses
c) maximum principal stress d) maximum shear stress

______________
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Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Solve any two questions from each Section.

2) Use of scientific calculator is allowed.

3) Figures to right indicate full marks.

4) Assume additional suitable data if necessary and state it clearly.

SECTION – I

2. a) A steel wire 2 m long and 3 mm in diameter is extended by 0.75 mm when a weight

is suspended from it. If the same weight is suspended from a brass wire 2.5 m

long and 2 mm in diameter, it is extended by 4.64 mm. Determine Young’s modulus

of brass if that of steel is 200 GPa. 8

b) Draw S.F.D. and B.M.D. for a cantilever of length l subjected to a U.D.L. of w/m on

its entire span. 6

3. a) A solid steel shaft with diameter 40 mm and length 6 m is fixed at both the ends.

A torque of 1.25 kNm is applied to it at a section 2.4 m from the left end. Determine

the shear stresses in the two portions and the angle of twist where the torque is

applied. Take Modulus of rigidity = 84 GPa. 10

b) Explain the terms ‘Factory of Safety’ and ‘Working Stress’. 4

4. a) An element carries the perpendicular stresses 50 MPa tensile and 30 MPa

compressive. It also carries a shear stress of 30 MPa such that it tends to rotate

the element anticlockwise when associated with plane of major stress. Calculate

the principal stresses, maximum shear stress and the positions of their planes. 8

b) A cantilever 6 m long is fixed at its left end. It carries a U.D.L. of 0.5 kN/m for a

length of 4 m from the fixed end and a point load of 2 kN at the free end. Draw

S.F.D. and B.M.D. indicating salient points. 6



Set Q

SLR-VB – 79 -4- �������	�

SECTION – II

5. a) A beam has a T-section with flange 200 mm × 50 mm and the web 200 mm × 50 mm.
A shear force of 200 kN acts on it. Determine the intensity of shear stress
induced at important points and plot its distribution diagram, 8

b) Derive Rankine’s formula to calculate the crippling load of a column. 6

6. a) A cantilever beam of span 3 m is 15 cm wide and 25 cm deep. It carries a U.D.L.
of 20 kN/m on its entire span and a point  load of 25 kN at its free end. Calculate
maximum slope and deflection. 8

b) Two beams with the same length and allowable stress are subjected to the same
bending moment. The cross sections of the beams are a square and a rectangle
with depth twice the width. Determine the ratio of the weight of the square beam
to that of the rectangular beam. 6

7. a) A metallic bar has a cross section of 7 cm2 and a length of 1.5 m. ts elastic limit is
160 MPa. Calculate the following : 8

i) its proof resilience
ii) maximum load which may be suddenly applied without exceeding the elastic

limit.
iii) the gradual load which will produce the same extension as produced by

maximum suddenly applied load within the elastic limit.

b) A solid round bar 60 mm in diameter and 2.5 m long is used as a column with one
end fixed and another end hinged. Determine the safe load  using Euler’s formula
assuming a factor of safety of 3 and E = 200 GPa. 6

_____________________
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3) Q. No. 1 is compulsory. It should be solved in first 30 minutes

in Answer Book Page No. 3. Each question carries one mark.
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MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer : (14×1=14)

1) For a simply supported beam carrying a central point load, shape of S.F.D. is
a) a rectangle b) a right angled triangle
c) an isosceles triangle d) parabolic

2) For a cantilever of length l carrying a U.D.L. of w/m on its entire span, the maximum
bending moment is given by
a) wl2/12 b) wl2/2
c) wl2/4 d) wl2/8

3) The radius of Mohr’s circle always represents
a) minimum principal stress b) difference between the principal stresses
c) maximum principal stress d) maximum shear stress

4) Variation of shear stress across the depth of a section of a beam is
a) parabolic b) linear
c) cubic d) exponential

5) For the same area, the strongest section of a beam under bending is
a) rectangular section b) I-section
c) circular section d) T-section

6) For a simply supported beam of length l carrying a U.D.L. w/m on its entire span,
maximum deflection is given by
a) 5wl4/384 EI b) wl4/24 EI
c) wl4/8 EI d) wl4/48 EI

P.T.O.
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7) For a cantilever carrying a point load at the free end
a) slope is maximum at the fixed end
b) deflection is maximum at the fixed end
c) deflection is maximum at the centre
d) slope is maximum at the free end

8) For a column with a circular section with diameter d, the least radius of gyration is
a) d/2 b) d/8
c) d/4 d) d/3

9) The equivalent length is half the actual length of a column with
a) both ends hinged
b) both ends fixed
c) one end fixed and another end free
d) one end fixed and another end hinged

10) If sg , σσ  and iσ  are the stresses induced when the same load acts gradually,

suddenly and with impact respectively then

a) isg σ>σ>σ b) gis σ>σ>σ

c) sgi σ>σ>σ d) gsi σ>σ>σ

11) If E = Young’s Modulus, K = Bulk Modulus and G = Shear Modulus, then
a) E = 6KG/(3K + G) b) E = 9KG/(3K + G)
c) E = 3KG/(6K + G) d) E = 3KG/(9K + G)

12) Usually, the failure criterion for ductile materials is
a) yield tensile strength b) ultimate strength
c) yield shear strength d) elastic limit

13) For a body subjected to only simple shear stress, the principal planes are inclined at
a) 0° and 90° b) 0° and 180°
c) 90° and 180° d) 45° and 135°

14) If diameter of a solid shaft is halved, the power transmitted P will change to
a) P/8 b) 8P c) P/2 d) P/4

______________
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Instructions : 1) Solve any two questions from each Section.

2) Use of scientific calculator is allowed.

3) Figures to right indicate full marks.

4) Assume additional suitable data if necessary and state it clearly.

SECTION – I

2. a) A steel wire 2 m long and 3 mm in diameter is extended by 0.75 mm when a weight

is suspended from it. If the same weight is suspended from a brass wire 2.5 m

long and 2 mm in diameter, it is extended by 4.64 mm. Determine Young’s modulus

of brass if that of steel is 200 GPa. 8

b) Draw S.F.D. and B.M.D. for a cantilever of length l subjected to a U.D.L. of w/m on

its entire span. 6

3. a) A solid steel shaft with diameter 40 mm and length 6 m is fixed at both the ends.

A torque of 1.25 kNm is applied to it at a section 2.4 m from the left end. Determine

the shear stresses in the two portions and the angle of twist where the torque is

applied. Take Modulus of rigidity = 84 GPa. 10

b) Explain the terms ‘Factory of Safety’ and ‘Working Stress’. 4

4. a) An element carries the perpendicular stresses 50 MPa tensile and 30 MPa

compressive. It also carries a shear stress of 30 MPa such that it tends to rotate

the element anticlockwise when associated with plane of major stress. Calculate

the principal stresses, maximum shear stress and the positions of their planes. 8

b) A cantilever 6 m long is fixed at its left end. It carries a U.D.L. of 0.5 kN/m for a

length of 4 m from the fixed end and a point load of 2 kN at the free end. Draw

S.F.D. and B.M.D. indicating salient points. 6
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SECTION – II

5. a) A beam has a T-section with flange 200 mm × 50 mm and the web 200 mm × 50 mm.
A shear force of 200 kN acts on it. Determine the intensity of shear stress
induced at important points and plot its distribution diagram, 8

b) Derive Rankine’s formula to calculate the crippling load of a column. 6

6. a) A cantilever beam of span 3 m is 15 cm wide and 25 cm deep. It carries a U.D.L.
of 20 kN/m on its entire span and a point  load of 25 kN at its free end. Calculate
maximum slope and deflection. 8

b) Two beams with the same length and allowable stress are subjected to the same
bending moment. The cross sections of the beams are a square and a rectangle
with depth twice the width. Determine the ratio of the weight of the square beam
to that of the rectangular beam. 6

7. a) A metallic bar has a cross section of 7 cm2 and a length of 1.5 m. ts elastic limit is
160 MPa. Calculate the following : 8

i) its proof resilience
ii) maximum load which may be suddenly applied without exceeding the elastic

limit.
iii) the gradual load which will produce the same extension as produced by

maximum suddenly applied load within the elastic limit.

b) A solid round bar 60 mm in diameter and 2.5 m long is used as a column with one
end fixed and another end hinged. Determine the safe load  using Euler’s formula
assuming a factor of safety of 3 and E = 200 GPa. 6

_____________________
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2) Don’t forget to mention Que. paper Set on the top of the page.
3) Q. No. 1 is compulsory. It should be solved in first 30 minutes

in Answer Book Page No. 3. Each question carries one mark.
4) All the sub-questions in Q. No. 1 are compulsory for one

mark each and every question has only one correct answer.
5) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer : (14×1=14)

1) For a simply supported beam of length l carrying a U.D.L. w/m on its entire span,
maximum deflection is given by
a) 5wl4/384 EI b) wl4/24 EI
c) wl4/8 EI d) wl4/48 EI

2) For a cantilever carrying a point load at the free end
a) slope is maximum at the fixed end
b) deflection is maximum at the fixed end
c) deflection is maximum at the centre
d) slope is maximum at the free end

3) For a column with a circular section with diameter d, the least radius of gyration is
a) d/2 b) d/8 c) d/4 d) d/3

4) The equivalent length is half the actual length of a column with
a) both ends hinged
b) both ends fixed
c) one end fixed and another end free
d) one end fixed and another end hinged

5) If sg , σσ  and iσ  are the stresses induced when the same load acts gradually,

suddenly and with impact respectively then

a) isg σ>σ>σ b) gis σ>σ>σ

c) sgi σ>σ>σ d) gsi σ>σ>σ
P.T.O.
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6) If E = Young’s Modulus, K = Bulk Modulus and G = Shear Modulus, then
a) E = 6KG/(3K + G) b) E = 9KG/(3K + G)
c) E = 3KG/(6K + G) d) E = 3KG/(9K + G)

7) Usually, the failure criterion for ductile materials is
a) yield tensile strength b) ultimate strength
c) yield shear strength d) elastic limit

8) For a body subjected to only simple shear stress, the principal planes are inclined at
a) 0° and 90° b) 0° and 180°
c) 90° and 180° d) 45° and 135°

9) If diameter of a solid shaft is halved, the power transmitted P will change to
a) P/8 b) 8P c) P/2 d) P/4

10) For a simply supported beam carrying a central point load, shape of S.F.D. is
a) a rectangle b) a right angled triangle
c) an isosceles triangle d) parabolic

11) For a cantilever of length l carrying a U.D.L. of w/m on its entire span, the maximum
bending moment is given by
a) wl2/12 b) wl2/2
c) wl2/4 d) wl2/8

12) The radius of Mohr’s circle always represents
a) minimum principal stress b) difference between the principal stresses
c) maximum principal stress d) maximum shear stress

13) Variation of shear stress across the depth of a section of a beam is
a) parabolic b) linear
c) cubic d) exponential

14) For the same area, the strongest section of a beam under bending is
a) rectangular section b) I-section
c) circular section d) T-section

______________
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Instructions : 1) Solve any two questions from each Section.

2) Use of scientific calculator is allowed.

3) Figures to right indicate full marks.

4) Assume additional suitable data if necessary and state it clearly.

SECTION – I

2. a) A steel wire 2 m long and 3 mm in diameter is extended by 0.75 mm when a weight

is suspended from it. If the same weight is suspended from a brass wire 2.5 m

long and 2 mm in diameter, it is extended by 4.64 mm. Determine Young’s modulus

of brass if that of steel is 200 GPa. 8

b) Draw S.F.D. and B.M.D. for a cantilever of length l subjected to a U.D.L. of w/m on

its entire span. 6

3. a) A solid steel shaft with diameter 40 mm and length 6 m is fixed at both the ends.

A torque of 1.25 kNm is applied to it at a section 2.4 m from the left end. Determine

the shear stresses in the two portions and the angle of twist where the torque is

applied. Take Modulus of rigidity = 84 GPa. 10

b) Explain the terms ‘Factory of Safety’ and ‘Working Stress’. 4

4. a) An element carries the perpendicular stresses 50 MPa tensile and 30 MPa

compressive. It also carries a shear stress of 30 MPa such that it tends to rotate

the element anticlockwise when associated with plane of major stress. Calculate

the principal stresses, maximum shear stress and the positions of their planes. 8

b) A cantilever 6 m long is fixed at its left end. It carries a U.D.L. of 0.5 kN/m for a

length of 4 m from the fixed end and a point load of 2 kN at the free end. Draw

S.F.D. and B.M.D. indicating salient points. 6



Set S

SLR-VB – 79 -4- �������	�

SECTION – II

5. a) A beam has a T-section with flange 200 mm × 50 mm and the web 200 mm × 50 mm.
A shear force of 200 kN acts on it. Determine the intensity of shear stress
induced at important points and plot its distribution diagram, 8

b) Derive Rankine’s formula to calculate the crippling load of a column. 6

6. a) A cantilever beam of span 3 m is 15 cm wide and 25 cm deep. It carries a U.D.L.
of 20 kN/m on its entire span and a point  load of 25 kN at its free end. Calculate
maximum slope and deflection. 8

b) Two beams with the same length and allowable stress are subjected to the same
bending moment. The cross sections of the beams are a square and a rectangle
with depth twice the width. Determine the ratio of the weight of the square beam
to that of the rectangular beam. 6

7. a) A metallic bar has a cross section of 7 cm2 and a length of 1.5 m. ts elastic limit is
160 MPa. Calculate the following : 8

i) its proof resilience
ii) maximum load which may be suddenly applied without exceeding the elastic

limit.
iii) the gradual load which will produce the same extension as produced by

maximum suddenly applied load within the elastic limit.

b) A solid round bar 60 mm in diameter and 2.5 m long is used as a column with one
end fixed and another end hinged. Determine the safe load  using Euler’s formula
assuming a factor of safety of 3 and E = 200 GPa. 6

_____________________
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Seat
No. Set P

 S.E. (Mech.) (Part – I) (CGPA) Examination, 2017
MACHINE DRAWING

Day and Date : Tuesday, 9-5-2017 Max. Marks : 70
Time : 3.00 p.m. to 7.00 p.m.

          Note  : 1) Question No. 1 and 2 are compulsory.
2) Out of Question No. 3 to 6, attempt any three.
3) Assume suitable dimensions if not given.
4) Use first angle method of projections.
5) Q. No. 1 is compulsory. It should be solved in first 30 minutes

in Answer Book Page No. 3.
6) Answer MCQ/Objective type questions on Page No. 3

only. Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of
Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer : 14

Type – I : Match the pairs (Each bit one mark each) :

Column – A Roughness Grade Number  Column – B Roughness values Ra in Microns

A. N11 P. 0.1

B. N6 Q. 0.8

C. N3 R. 25

Type – II : Correct OR Incorrect (Attempt any two) (Each bit one mark each) :

A) Basic shaft is having upper deviation zero.

B) In split muff coupling the number of bolts will always be odd.

C) Auxiliary Inclined  Plane (A. I. P.) is always perpendicular to Vertical Plane (V. P.)

P.T.O.
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Type – III : Multiple correct ans. type (Each correct bit 2 marks each)

A) In bushed journal bearing bush usually made of soft material such as
__________
p) cast Iron q) brass
r) bronze s) linoleum

B) Cap nuts are used in ___________
p) smoke boxes q) steam pipe connections
r) inspection cover s) none of the above

Type – IV : Straight Objective Type/Classical MCQ (Each bit one mark each) :

A) ___________ is a IS-code for conventional representation of gears on
technical drawing.
a) IS 813-1986 b) IS 10717-1983
c) IS 10716-1983 d) None of the above

B) Standard sheet size of A2 is having width __________ mm and length
_________ mm.
a) 420, 594 b) 594, 420
c) 297, 420 d) 420, 297

C) In solid flanged coupling, the flanges are joined by means of
__________
a) Hex. headed bolts b) Headless taper bolts
c) Cotter pin d) Rivets

D) Journal bearings can support only ____________
a) Axial loads b) Radial loads
c) Inclined loads d) None of the above

E)
10.0
00.070

+
+  is example of ___________ tolerance.

a) Unilateral b) Bilateral
c) Geometrical d) None of the above

______________
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Seat
No.

 S.E. (Mech.) (Part – I) (CGPA) Examination, 2017
MACHINE DRAWING

Day and Date : Tuesday, 9-5-2017  Marks : 56
Time : 3.00 p.m. to 7.00 p.m.

            Note : 1) Question No. 1 and 2 are compulsory.
2) Out of Question No. 3 to 6, attempt any three.
3) Assume suitable dimensions if not given.
4) Use first angle method of projections.

2. Figure 1 shows the details of SINGLE TOOL POST. Draw the assembly of the
same showing following views : 23
1) Sectional front view and 2) Left Hand Side View.
Assume Part No. 06 as a SPACER made up of M.S. having dimensions as,
Outer diameter = 100 mm, Inner hole diameter = 51 mm and thickness = 20 mm.

 Figure 1
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3. A) Draw the B.I.S. conventions for the following (any three) : 6
i) Concrete
ii) Straight knurling
iii) Chain Dimensioning
iv) Single butt weld.

B) Draw freehand sketching for the following (any one) : 5
i) ACME Thread ii) Foot step bearing.

4. a) Show how to dimension following features (any two) : 4
i) Diameters
ii) Across Flat
iii) Countersunk.

b) Draw the freehand sketching of (any one) : 7
i) Double riveted, zigzag joint
ii) Rag Foundation bolt.

5. Solve the following :

a) Draw representation for (any one) : 3
i) Shaft basis system ii) Hole basis system.

b) Redraw the given views of Figure 2 and show the following tolerance symbols
on it. 8

i) Surface A to be milled to surface finish of one triangle.
ii) Dimensions 16 and 43 to have bilateral tolerance of – 0.3 mm.
iii) Surface A to be flat within 0.02 mm.
iv) Removal of material at surface C is prohibited.

Figure  2
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6. Fig. 3 shows two views of an object. Redraw the given views and draw the
auxiliary view of the object. 11

                        Figure 3

_____________________
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Seat
No. Set Q

 S.E. (Mech.) (Part – I) (CGPA) Examination, 2017
MACHINE DRAWING

Day and Date : Tuesday, 9-5-2017 Max. Marks : 70
Time : 3.00 p.m. to 7.00 p.m.

          Note  : 1) Question No. 1 and 2 are compulsory.
2) Out of Question No. 3 to 6, attempt any three.
3) Assume suitable dimensions if not given.
4) Use first angle method of projections.
5) Q. No. 1 is compulsory. It should be solved in first 30 minutes

in Answer Book Page No. 3.
6) Answer MCQ/Objective type questions on Page No. 3

only. Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of
Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer : 14

Type – I : Straight Objective Type/Classical MCQ (Each bit one mark each) :

A) ___________ is a IS-code for conventional representation of gears on
technical drawing.
a) IS 813-1986 b) IS 10717-1983
c) IS 10716-1983 d) None of the above

B) Standard sheet size of A2 is having width __________ mm and length
_________ mm.
a) 420, 594 b) 594, 420
c) 297, 420 d) 420, 297

C) In solid flanged coupling, the flanges are joined by means of
__________
a) Hex. headed bolts b) Headless taper bolts
c) Cotter pin d) Rivets

D) Journal bearings can support only ____________
a) Axial loads b) Radial loads
c) Inclined loads d) None of the above

P.T.O.
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E)
10.0
00.070

+
+  is example of ___________ tolerance.

a) Unilateral b) Bilateral
c) Geometrical d) None of the above

Type – II : Match the pairs (Each bit one mark each) :

Column – A Roughness Grade Number    Column – B Roughness values Ra in Microns

A. N11   P. 0.1

B. N6   Q. 0.8

C. N3   R. 25

Type – III : Correct OR Incorrect (Attempt any two) (Each bit one mark each) :

A) Basic shaft is having upper deviation zero.

B) In split muff coupling the number of bolts will always be odd.

C) Auxiliary Inclined  Plane (A. I. P.) is always perpendicular to Vertical Plane (V. P.)

Type – IV : Multiple correct ans. type (Each correct bit 2 marks each)

A) In bushed journal bearing bush usually made of soft material such as
__________
p) cast Iron q) brass
r) bronze s) linoleum

B) Cap nuts are used in ___________
p) smoke boxes q) steam pipe connections
r) inspection cover s) none of the above

______________
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Seat
No.

 S.E. (Mech.) (Part – I) (CGPA) Examination, 2017
MACHINE DRAWING

Day and Date : Tuesday, 9-5-2017  Marks : 56
Time : 3.00 p.m. to 7.00 p.m.

            Note : 1) Question No. 1 and 2 are compulsory.
2) Out of Question No. 3 to 6, attempt any three.
3) Assume suitable dimensions if not given.
4) Use first angle method of projections.

2. Figure 1 shows the details of SINGLE TOOL POST. Draw the assembly of the
same showing following views : 23
1) Sectional front view and 2) Left Hand Side View.
Assume Part No. 06 as a SPACER made up of M.S. having dimensions as,
Outer diameter = 100 mm, Inner hole diameter = 51 mm and thickness = 20 mm.

 Figure 1
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3. A) Draw the B.I.S. conventions for the following (any three) : 6
i) Concrete
ii) Straight knurling
iii) Chain Dimensioning
iv) Single butt weld.

B) Draw freehand sketching for the following (any one) : 5
i) ACME Thread ii) Foot step bearing.

4. a) Show how to dimension following features (any two) : 4
i) Diameters
ii) Across Flat
iii) Countersunk.

b) Draw the freehand sketching of (any one) : 7
i) Double riveted, zigzag joint
ii) Rag Foundation bolt.

5. Solve the following :

a) Draw representation for (any one) : 3
i) Shaft basis system ii) Hole basis system.

b) Redraw the given views of Figure 2 and show the following tolerance symbols
on it. 8

i) Surface A to be milled to surface finish of one triangle.
ii) Dimensions 16 and 43 to have bilateral tolerance of – 0.3 mm.
iii) Surface A to be flat within 0.02 mm.
iv) Removal of material at surface C is prohibited.

Figure  2
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6. Fig. 3 shows two views of an object. Redraw the given views and draw the
auxiliary view of the object. 11

                        Figure 3

_____________________
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 S.E. (Mech.) (Part – I) (CGPA) Examination, 2017
MACHINE DRAWING

Day and Date : Tuesday, 9-5-2017 Max. Marks : 70
Time : 3.00 p.m. to 7.00 p.m.

          Note  : 1) Question No. 1 and 2 are compulsory.
2) Out of Question No. 3 to 6, attempt any three.
3) Assume suitable dimensions if not given.
4) Use first angle method of projections.
5) Q. No. 1 is compulsory. It should be solved in first 30 minutes

in Answer Book Page No. 3.
6) Answer MCQ/Objective type questions on Page No. 3

only. Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of
Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer : 14

Type – I : Multiple correct ans. type (Each correct bit 2 marks each)

A) In bushed journal bearing bush usually made of soft material such as
__________
p) cast Iron q) brass
r) bronze s) linoleum

B) Cap nuts are used in ___________
p) smoke boxes q) steam pipe connections
r) inspection cover s) none of the above

Type – II : Straight Objective Type/Classical MCQ (Each bit one mark each) :

A) ___________ is a IS-code for conventional representation of gears on
technical drawing.
a) IS 813-1986 b) IS 10717-1983
c) IS 10716-1983 d) None of the above

B) Standard sheet size of A2 is having width __________ mm and length
_________ mm.
a) 420, 594 b) 594, 420
c) 297, 420 d) 420, 297

P.T.O.
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C) In solid flanged coupling, the flanges are joined by means of
__________
a) Hex. headed bolts b) Headless taper bolts
c) Cotter pin d) Rivets

D) Journal bearings can support only ____________
a) Axial loads b) Radial loads
c) Inclined loads d) None of the above

E)
10.0
00.070

+
+  is example of ___________ tolerance.

a) Unilateral b) Bilateral
c) Geometrical d) None of the above

Type – III : Match the pairs (Each bit one mark each) :

    Column – A Roughness Grade Number  Column – B Roughness values Ra in Microns

A. N11 P. 0.1

B. N6 Q. 0.8

C. N3 R. 25

Type – IV : Correct OR Incorrect (Attempt any two) (Each bit one mark each) :

A) Basic shaft is having upper deviation zero.

B) In split muff coupling the number of bolts will always be odd.

C) Auxiliary Inclined  Plane (A. I. P.) is always perpendicular to Vertical Plane (V. P.)

______________
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Seat
No.

 S.E. (Mech.) (Part – I) (CGPA) Examination, 2017
MACHINE DRAWING

Day and Date : Tuesday, 9-5-2017  Marks : 56
Time : 3.00 p.m. to 7.00 p.m.

            Note : 1) Question No. 1 and 2 are compulsory.
2) Out of Question No. 3 to 6, attempt any three.
3) Assume suitable dimensions if not given.
4) Use first angle method of projections.

2. Figure 1 shows the details of SINGLE TOOL POST. Draw the assembly of the
same showing following views : 23
1) Sectional front view and 2) Left Hand Side View.
Assume Part No. 06 as a SPACER made up of M.S. having dimensions as,
Outer diameter = 100 mm, Inner hole diameter = 51 mm and thickness = 20 mm.

 Figure 1
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3. A) Draw the B.I.S. conventions for the following (any three) : 6
i) Concrete
ii) Straight knurling
iii) Chain Dimensioning
iv) Single butt weld.

B) Draw freehand sketching for the following (any one) : 5
i) ACME Thread ii) Foot step bearing.

4. a) Show how to dimension following features (any two) : 4
i) Diameters
ii) Across Flat
iii) Countersunk.

b) Draw the freehand sketching of (any one) : 7
i) Double riveted, zigzag joint
ii) Rag Foundation bolt.

5. Solve the following :

a) Draw representation for (any one) : 3
i) Shaft basis system ii) Hole basis system.

b) Redraw the given views of Figure 2 and show the following tolerance symbols
on it. 8

i) Surface A to be milled to surface finish of one triangle.
ii) Dimensions 16 and 43 to have bilateral tolerance of – 0.3 mm.
iii) Surface A to be flat within 0.02 mm.
iv) Removal of material at surface C is prohibited.

Figure  2
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6. Fig. 3 shows two views of an object. Redraw the given views and draw the
auxiliary view of the object. 11

                        Figure 3

_____________________
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Time : 3.00 p.m. to 7.00 p.m.

          Note  : 1) Question No. 1 and 2 are compulsory.
2) Out of Question No. 3 to 6, attempt any three.
3) Assume suitable dimensions if not given.
4) Use first angle method of projections.
5) Q. No. 1 is compulsory. It should be solved in first 30 minutes

in Answer Book Page No. 3.
6) Answer MCQ/Objective type questions on Page No. 3

only. Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of
Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer : 14

Type – I : Correct OR Incorrect (Attempt any two) (Each bit one mark each) :

A) Basic shaft is having upper deviation zero.

B) In split muff coupling the number of bolts will always be odd.

C) Auxiliary Inclined  Plane (A. I. P.) is always perpendicular to Vertical Plane (V. P.)

Type – II : Multiple correct ans. type (Each correct bit 2 marks each)

A) In bushed journal bearing bush usually made of soft material such as
__________
p) cast Iron q) brass
r) bronze s) linoleum

B) Cap nuts are used in ___________
p) smoke boxes q) steam pipe connections
r) inspection cover s) none of the above

P.T.O.
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Type – III : Straight Objective Type/Classical MCQ (Each bit one mark each) :

A) ___________ is a IS-code for conventional representation of gears on
technical drawing.

a) IS 813-1986 b) IS 10717-1983
c) IS 10716-1983 d) None of the above

B) Standard sheet size of A2 is having width __________ mm and length
_________ mm.
a) 420, 594 b) 594, 420
c) 297, 420 d) 420, 297

C) In solid flanged coupling, the flanges are joined by means of
__________
a) Hex. headed bolts b) Headless taper bolts
c) Cotter pin d) Rivets

D) Journal bearings can support only ____________
a) Axial loads b) Radial loads
c) Inclined loads d) None of the above

E)
10.0
00.070

+
+  is example of ___________ tolerance.

a) Unilateral b) Bilateral
c) Geometrical d) None of the above

Type – IV : Match the pairs (Each bit one mark each) :

Column – A Roughness Grade Number  Column – B Roughness values Ra in Microns

A. N11 P. 0.1

B. N6 Q. 0.8

C. N3 R. 25
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3. A) Draw the B.I.S. conventions for the following (any three) : 6
i) Concrete
ii) Straight knurling
iii) Chain Dimensioning
iv) Single butt weld.

B) Draw freehand sketching for the following (any one) : 5
i) ACME Thread ii) Foot step bearing.

4. a) Show how to dimension following features (any two) : 4
i) Diameters
ii) Across Flat
iii) Countersunk.

b) Draw the freehand sketching of (any one) : 7
i) Double riveted, zigzag joint
ii) Rag Foundation bolt.

5. Solve the following :

a) Draw representation for (any one) : 3
i) Shaft basis system ii) Hole basis system.

b) Redraw the given views of Figure 2 and show the following tolerance symbols
on it. 8

i) Surface A to be milled to surface finish of one triangle.
ii) Dimensions 16 and 43 to have bilateral tolerance of – 0.3 mm.
iii) Surface A to be flat within 0.02 mm.
iv) Removal of material at surface C is prohibited.

Figure  2
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6. Fig. 3 shows two views of an object. Redraw the given views and draw the
auxiliary view of the object. 11

                        Figure 3

_____________________
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��% 0�����	#����#����,���	���	�,��	��$��#���-���	�-�((�$��,�-����������	����#�(����:

�% "�(���	������������ )% '��������������#���	#���,����
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�% "��������	����������-���	�(����,	

)% &����-���	�(���

#% 7�#��������	����������-���	�(����,	

�% &���������#�((�����	�	������	����#��	

� % ��	�"����(���#�����	����-��##	(	�������������	��������##����-��

�% 6(��	��#������	#�� )% !�)����	#������

#% ;�#���	������������	#�� �% <��	��-���	�	

�!% &##�����,����9	��	��=����	��	����-� ���		�)���	����+	��	(���+	(�����	�#�

���	�����	������������	���#	��	���$�((�(�	�����

�% 6����,���(��	 )% '���)�(�#�#�+	

#% >((���	 �% <��	��-���	�	

//////////////



�����

�������	� � � �������	�
�

� � � �

� � �

���� ������������������������ ������	� ���� ������� �!�����"�#�$%&'

()*�+�*,����)�-��	� �

�����������	�
������������������� ������
��*

���	�
������������������������

��������	
���� �� "	����������
�����
	���#�	 ������"��
	��
!� /���	#��������	��
�����
��0�
$� %
������	�����	$���
��
��������� �����
&� '����������������������!�����������(�
)� ���� ����
���������
#���������(���������
���������

6>"�0.<�?�0

�� �% >��(������+	��������-���)(	��(��	��#�����#�����$�����	�����	�#�	�� :

)% ��	��	#�������������$�����4�,��00�@)%����	�(	�,�����-�+������(�������	�


&A�B��������C�A"�B� ������C�"��B��������C�����">�B���������D�	����	

#�����&A� �����	�� ��� ��	� ����#(�#�$��	� ���	#����� ��� �� ��-���� ��		�� �-

�!���������C�A�����,�0��������	���"	��	���	�����-�������E	(�#�����-���	

�(��	��>���������&�,(���+	(�#�����-���	�(�����A"�����">� 


,�������0�



�����

�������	�
� �!� �������	�

 � �% 4���������	���##	(	��������-���	��(��	����������	���,(����##	(	��������-�(���

"���-�����	�	�,��	��	#����������$�����4�,�000�@�%����	�#�����.&������	�

��-���(�������������������#(�#�$��	����	#��������	�+������(	�,������	�
�.&�B

������C�&A�B�!�������'A�B��!����C�A"�B�������C�"��B�**����� &%

,�����������

)% F�+	���	���--	�	�#	�)	�$		��&#�	�������		���,��	#�������������+�����		���,

�	#�������$�����	�����	�#�� 8

!� �% ��	����+��,����-���-���G���	=��2����������	���������-������		���-�!����������0-

��	��������+��������������	���		����� � �� ��-���	��	�����		����	�	����	
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������-���	�#������-���0-���	�����(�#	�	����-���	�-�((�$	�����	���(�#	�$���
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Seat
No. Set P

T.E. (Mechanical Engineering) (Part – I) (CGPA) Examination, 2017
METALLURGY

Day and Date : Saturday, 6-5-2017 Total Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. A) MCQ with only one answer correct : (1×6=6)

1) Which of the following element is austenite stabilizer, when added to
steels ?

a) Silicon b) Manganese

c) Chromium d) Cobalt

2) Which of the following alloy is given modification treatment ?

a) Al-Cu alloy b) Cu-Sn alloy

c) Al-Si alloy d) Cu-Al alloy

3) Nitriding treatment is carried out by heating the steel in the range of
________°C.

a) 200 – 300°C

b) 500 – 550°C

c) 650 – 700°C

d) Above A3 temp of steel

4) To measure hardness of hardened and tempered steel, which of the following
harness test is recommended ?

a) Rockwell b) Brinell

c) Shore’s schleroscope d) Vicker’s

P.T.O.



Set P

SLR-VB – 91 -2- �������	�

5) S-N curve is related to ___________ test/phenomenon.

a) Creep b) Fatigue

c) Tensile test d) Impact test

6) To produce of powders of Zinc and Cadmium which of the following method
is used ?

a) Atomisation b) Reduction

c) Carbonyl method d) Condensation from metal vapours

B) MCQ with more than one answer correct : (2×4=8)

1) Which of the following phases present in Fe-FE3C diagram have BCC
structure ?

a) Ferrite b) Austenite

c) Cementite d) Delta iron

2) Which of the following are proeutectoid constituents present in steels
between A3 and A1 temperatures ?

a) Ferrite b) Austenite

c) Cementite d) Pearlite

3) Which of the following annealing processes are called sub critical annealing ?

a) Recovery b) Recrystallisation

c) Homogenisation d) Spherodisation

4) In welding/fabrication industry, which of the following NDT is commonly
employed ?

a) Radiography b) Ultrasonic test

c) Dye penetrant test d) Magnetic particle test

______________
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Seat
No.

T.E. (Mechanical Engineering) (Part – I) (CGPA) Examination, 2017
METALLURGY

Day and Date : Saturday, 6-5-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Attempt any two questions from each Section.
2) Neat sketches must be drawn wherever necessary.
3) Assume additional suitable data wherever necessary and

mention it clearly.
4) Figures to the right indicate full marks.

SECTION – I

2. a) Draw Fe-Fe3C equilibrium diagram. Label all the constituents and
temperatures. 6

b) Compare between steels and cast irons. 4
c) Draw microstructure of Grey Cast iron and S.G. iron. 4

3. a) Give typical composition, property and application of any 5 of the following : 10
i) Invar
ii) Hot working tool steel
iii) Water hardening steels
iv) Hadfield Mn steel
v) Naval brass
vi) Gun metal
vii) Babbitts.

b) Compare between Brasses and Bronzes. 4

4. Answer the following (any four) : 14
a) What is inoculation ? What is its effect on properties of Cast iron ?
b) Why eutectic point is called non-variant ?
c) Draw cooling curve for Hypoeutectic alloy and eutectic alloy.
d) Why ‘W’ is essential constituent of HSS ?
e) Explain the application of nano materials.
f) Write an account of properties and application of Aluminium bronzes.
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SECTION – II

5. a) Draw T-T-T diagram for eutectoid steel. 4

b) Super impose following treatment on T-T-T diagram : 6
i) Annealing
ii) Normalising
iii) Hardening
iv) Austempering
v) Martempering
vi) Patenting.

c) Enlist various quenching media and their characteristics. 4

6. a) What is subzero treatment and what is its application ? 3

b) Explain the advantages of Nitriding over Carburising. 3

c) Explain the advantages of induction hardening over conventional hardening. 3

d) Compare between Brinell, Rockwell and Vickers tests. 5

7. a) Explain the set up for pulse-echo Ultrasonic test, pointing out its advantages
and application. 5

b) Draw S-N curve for Mild steel and Copper alloys. 3

c) Explain sintering process and types of sintering. 3

d) Draw flow chart for manufacturing of sintered friction materials. 3

_____________________
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T.E. (Mechanical Engineering) (Part – I) (CGPA) Examination, 2017
METALLURGY

Day and Date : Saturday, 6-5-2017 Total Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. A) MCQ with only one answer correct : (1×6=6)

1) S-N curve is related to ___________ test/phenomenon.

a) Creep b) Fatigue

c) Tensile test d) Impact test

2) To produce of powders of Zinc and Cadmium which of the following method
is used ?

a) Atomisation

b) Reduction

c) Carbonyl method

d) Condensation from metal vapours

3) Which of the following element is austenite stabilizer, when added to
steels ?

a) Silicon b) Manganese

c) Chromium d) Cobalt

4) Which of the following alloy is given modification treatment ?

a) Al-Cu alloy b) Cu-Sn alloy

c) Al-Si alloy d) Cu-Al alloy

P.T.O.
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5) Nitriding treatment is carried out by heating the steel in the range of
________°C.

a) 200 – 300°C

b) 500 – 550°C

c) 650 – 700°C

d) Above A3 temp of steel

6) To measure hardness of hardened and tempered steel, which of the following
harness test is recommended ?

a) Rockwell b) Brinell

c) Shore’s schleroscope d) Vicker’s

B) MCQ with more than one answer correct : (2×4=8)

1) In welding/fabrication industry, which of the following NDT is commonly
employed ?

a) Radiography b) Ultrasonic test

c) Dye penetrant test d) Magnetic particle test

2) Which of the following phases present in Fe-FE3C diagram have BCC
structure ?

a) Ferrite b) Austenite

c) Cementite d) Delta iron

3) Which of the following are proeutectoid constituents present in steels
between A3 and A1 temperatures ?

a) Ferrite b) Austenite

c) Cementite d) Pearlite

4) Which of the following annealing processes are called sub critical annealing ?

a) Recovery b) Recrystallisation

c) Homogenisation d) Spherodisation

______________
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METALLURGY

Day and Date : Saturday, 6-5-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Attempt any two questions from each Section.
2) Neat sketches must be drawn wherever necessary.
3) Assume additional suitable data wherever necessary and

mention it clearly.
4) Figures to the right indicate full marks.

SECTION – I

2. a) Draw Fe-Fe3C equilibrium diagram. Label all the constituents and
temperatures. 6

b) Compare between steels and cast irons. 4
c) Draw microstructure of Grey Cast iron and S.G. iron. 4

3. a) Give typical composition, property and application of any 5 of the following : 10
i) Invar
ii) Hot working tool steel
iii) Water hardening steels
iv) Hadfield Mn steel
v) Naval brass
vi) Gun metal
vii) Babbitts.

b) Compare between Brasses and Bronzes. 4

4. Answer the following (any four) : 14
a) What is inoculation ? What is its effect on properties of Cast iron ?
b) Why eutectic point is called non-variant ?
c) Draw cooling curve for Hypoeutectic alloy and eutectic alloy.
d) Why ‘W’ is essential constituent of HSS ?
e) Explain the application of nano materials.
f) Write an account of properties and application of Aluminium bronzes.
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SECTION – II

5. a) Draw T-T-T diagram for eutectoid steel. 4

b) Super impose following treatment on T-T-T diagram : 6
i) Annealing
ii) Normalising
iii) Hardening
iv) Austempering
v) Martempering
vi) Patenting.

c) Enlist various quenching media and their characteristics. 4

6. a) What is subzero treatment and what is its application ? 3

b) Explain the advantages of Nitriding over Carburising. 3

c) Explain the advantages of induction hardening over conventional hardening. 3

d) Compare between Brinell, Rockwell and Vickers tests. 5

7. a) Explain the set up for pulse-echo Ultrasonic test, pointing out its advantages
and application. 5

b) Draw S-N curve for Mild steel and Copper alloys. 3

c) Explain sintering process and types of sintering. 3

d) Draw flow chart for manufacturing of sintered friction materials. 3

_____________________
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Day and Date : Saturday, 6-5-2017 Total Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. A) MCQ with only one answer correct : (1×6=6)

1) Nitriding treatment is carried out by heating the steel in the range of
________°C.

a) 200 – 300°C

b) 500 – 550°C

c) 650 – 700°C

d) Above A3 temp of steel

2) To measure hardness of hardened and tempered steel, which of the following
harness test is recommended ?

a) Rockwell b) Brinell

c) Shore’s schleroscope d) Vicker’s

3) S-N curve is related to ___________ test/phenomenon.

a) Creep b) Fatigue

c) Tensile test d) Impact test

4) To produce of powders of Zinc and Cadmium which of the following method
is used ?

a) Atomisation b) Reduction

c) Carbonyl method d) Condensation from metal vapours

P.T.O.
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5) Which of the following element is austenite stabilizer, when added to
steels ?

a) Silicon b) Manganese

c) Chromium d) Cobalt

6) Which of the following alloy is given modification treatment ?

a) Al-Cu alloy b) Cu-Sn alloy

c) Al-Si alloy d) Cu-Al alloy

B) MCQ with more than one answer correct : (2×4=8)

1) Which of the following annealing processes are called sub critical annealing ?

a) Recovery b) Recrystallisation

c) Homogenisation d) Spherodisation

2) In welding/fabrication industry, which of the following NDT is commonly
employed ?

a) Radiography b) Ultrasonic test

c) Dye penetrant test d) Magnetic particle test

3) Which of the following phases present in Fe-FE3C diagram have BCC
structure ?

a) Ferrite b) Austenite

c) Cementite d) Delta iron

4) Which of the following are proeutectoid constituents present in steels
between A3 and A1 temperatures ?

a) Ferrite b) Austenite

c) Cementite d) Pearlite

______________
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T.E. (Mechanical Engineering) (Part – I) (CGPA) Examination, 2017
METALLURGY

Day and Date : Saturday, 6-5-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Attempt any two questions from each Section.
2) Neat sketches must be drawn wherever necessary.
3) Assume additional suitable data wherever necessary and

mention it clearly.
4) Figures to the right indicate full marks.

SECTION – I

2. a) Draw Fe-Fe3C equilibrium diagram. Label all the constituents and
temperatures. 6

b) Compare between steels and cast irons. 4
c) Draw microstructure of Grey Cast iron and S.G. iron. 4

3. a) Give typical composition, property and application of any 5 of the following : 10
i) Invar
ii) Hot working tool steel
iii) Water hardening steels
iv) Hadfield Mn steel
v) Naval brass
vi) Gun metal
vii) Babbitts.

b) Compare between Brasses and Bronzes. 4

4. Answer the following (any four) : 14
a) What is inoculation ? What is its effect on properties of Cast iron ?
b) Why eutectic point is called non-variant ?
c) Draw cooling curve for Hypoeutectic alloy and eutectic alloy.
d) Why ‘W’ is essential constituent of HSS ?
e) Explain the application of nano materials.
f) Write an account of properties and application of Aluminium bronzes.
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SECTION – II

5. a) Draw T-T-T diagram for eutectoid steel. 4

b) Super impose following treatment on T-T-T diagram : 6
i) Annealing
ii) Normalising
iii) Hardening
iv) Austempering
v) Martempering
vi) Patenting.

c) Enlist various quenching media and their characteristics. 4

6. a) What is subzero treatment and what is its application ? 3

b) Explain the advantages of Nitriding over Carburising. 3

c) Explain the advantages of induction hardening over conventional hardening. 3

d) Compare between Brinell, Rockwell and Vickers tests. 5

7. a) Explain the set up for pulse-echo Ultrasonic test, pointing out its advantages
and application. 5

b) Draw S-N curve for Mild steel and Copper alloys. 3

c) Explain sintering process and types of sintering. 3

d) Draw flow chart for manufacturing of sintered friction materials. 3

_____________________
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T.E. (Mechanical Engineering) (Part – I) (CGPA) Examination, 2017
METALLURGY

Day and Date : Saturday, 6-5-2017 Total Marks : 70
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes
in Answer Book Page No. 3.

2) Answer MCQ/Objective type questions on Page No. 3 only.
Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. A) MCQ with only one answer correct : (1×6=6)

1) To measure hardness of hardened and tempered steel, which of the following
harness test is recommended ?

a) Rockwell b) Brinell

c) Shore’s schleroscope d) Vicker’s

2) S-N curve is related to ___________ test/phenomenon.

a) Creep b) Fatigue

c) Tensile test d) Impact test

3) To produce of powders of Zinc and Cadmium which of the following method
is used ?

a) Atomisation

b) Reduction

c) Carbonyl method

d) Condensation from metal vapours

4) Which of the following element is austenite stabilizer, when added to
steels ?

a) Silicon b) Manganese

c) Chromium d) Cobalt

P.T.O.
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5) Which of the following alloy is given modification treatment ?

a) Al-Cu alloy b) Cu-Sn alloy

c) Al-Si alloy d) Cu-Al alloy

6) Nitriding treatment is carried out by heating the steel in the range of
________°C.

a) 200 – 300°C

b) 500 – 550°C

c) 650 – 700°C

d) Above A3 temp of steel

B) MCQ with more than one answer correct : (2×4=8)

1) Which of the following are proeutectoid constituents present in steels
between A3 and A1 temperatures ?

a) Ferrite b) Austenite

c) Cementite d) Pearlite

2) Which of the following annealing processes are called sub critical annealing ?

a) Recovery b) Recrystallisation

c) Homogenisation d) Spherodisation

3) In welding/fabrication industry, which of the following NDT is commonly
employed ?

a) Radiography b) Ultrasonic test

c) Dye penetrant test d) Magnetic particle test

4) Which of the following phases present in Fe-FE3C diagram have BCC
structure ?

a) Ferrite b) Austenite

c) Cementite d) Delta iron

______________
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T.E. (Mechanical Engineering) (Part – I) (CGPA) Examination, 2017
METALLURGY

Day and Date : Saturday, 6-5-2017 Marks : 56
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Attempt any two questions from each Section.
2) Neat sketches must be drawn wherever necessary.
3) Assume additional suitable data wherever necessary and

mention it clearly.
4) Figures to the right indicate full marks.

SECTION – I

2. a) Draw Fe-Fe3C equilibrium diagram. Label all the constituents and
temperatures. 6

b) Compare between steels and cast irons. 4
c) Draw microstructure of Grey Cast iron and S.G. iron. 4

3. a) Give typical composition, property and application of any 5 of the following : 10
i) Invar
ii) Hot working tool steel
iii) Water hardening steels
iv) Hadfield Mn steel
v) Naval brass
vi) Gun metal
vii) Babbitts.

b) Compare between Brasses and Bronzes. 4

4. Answer the following (any four) : 14
a) What is inoculation ? What is its effect on properties of Cast iron ?
b) Why eutectic point is called non-variant ?
c) Draw cooling curve for Hypoeutectic alloy and eutectic alloy.
d) Why ‘W’ is essential constituent of HSS ?
e) Explain the application of nano materials.
f) Write an account of properties and application of Aluminium bronzes.
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SECTION – II

5. a) Draw T-T-T diagram for eutectoid steel. 4

b) Super impose following treatment on T-T-T diagram : 6
i) Annealing
ii) Normalising
iii) Hardening
iv) Austempering
v) Martempering
vi) Patenting.

c) Enlist various quenching media and their characteristics. 4

6. a) What is subzero treatment and what is its application ? 3

b) Explain the advantages of Nitriding over Carburising. 3

c) Explain the advantages of induction hardening over conventional hardening. 3

d) Compare between Brinell, Rockwell and Vickers tests. 5

7. a) Explain the set up for pulse-echo Ultrasonic test, pointing out its advantages
and application. 5

b) Draw S-N curve for Mild steel and Copper alloys. 3

c) Explain sintering process and types of sintering. 3

d) Draw flow chart for manufacturing of sintered friction materials. 3

_____________________
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Seat
No. Set P

 T.E. (Mechanical) (Part – II) (New-CGPA) Examination, 2017
CAD/CAM

Day and Date : Friday, 19-5-2017 Total Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30
minutes in Answer Book Page No. 3. Each question
carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3
only. Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top
of Page.

3) Assume suitable data if required and mention clearly.
4) Use of non-programmable scientific calculator is allowed.
5) Figures to the right indicate full marks.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer : (14×1=14)

1) Combination of more than one geometric transformation at a time in computer
graphics is called as
a) Double Transformations b) Multiple transformations
c) Concatenation d) None of these

2) Geometric modeling corresponds to
a) Synthesis phase of CAD
b) Analysis phase of CAD
c) Synthesis and analysis phase of CAD
d) None of the above

3) ‘Retrieval type’ and ‘generative type’ are the types of
a) CAPP b) GT
c) FMS d) CNC programming

4) Which of the following is the rapid prototyping  method ?
a) Stereo lithography b) Selective Laser Sintering
c) Fused Deposition Modeling d) All of these

P.T.O.
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5) In the following geometric modeling which is not 3D modeling ?
a) Wireframe modeling b) Drafting
c) Surface modeling d) Solid Modeling

6) G90 preparatory code is used for
a) Absolute presetting b) Absolute programming
c) Incremental programming d) Metric unit setting

7) ____________ is the type of graphics standards.
a) PHIGS b) CORE
c) GKS d) All of these

8) Tool and fixture design is a task under
a) CAD b) CAM
c) CAE d) None of these

9) DC Servo motors are used as drive motors in
a) Open loop control b) Close loop control
c) Both a) and b) d) None of the above

10) In CNC systems, Non-Value-adding time is ______________
a) Reduced considerably b) Increased considerably
c) Not affected at all d) Depends totally on operator

11) In numerical control systems, DNC stands for
a) Dedicated Numerical Control b) Directional Numerical Control
c) Distributed Numerical Control d) None of these

12) NC machines used for drilling, boring, reaming, tapping is
a) Contouring type b) Straight cut
c) Point-to-point d) None of the above

13) Which type of tool magazines are generally used to handle around 200 tools
in CNC machines ?
a) Drum type b) Chain type
c) Turret type d) Both a) and b)

14) The preparatory function used for circular clockwise interpolation function is
a) G03 b) G02
c) G04 d) G01

______________

Set P
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Seat
No.

 T.E. (Mechanical) (Part – II) (New-CGPA) Examination, 2017

CAD/CAM

Day and Date : Friday, 19-5-2017  Marks : 56

Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Assume suitable data if required and mention clearly.

2) Use of non-programmable scientific calculator is allowed.

3) Figures to the right indicate full marks.

4) Solve any two questions from Q. No. 2 to Q. No. 4.

5) Question No. 5 is compulsory.

6) Solve any one question from Q. No. 6 and Q. No. 7.

SECTION – I

2. a) What is CAD/CAM ? Discuss its role in product cycle. 7

b) Discuss the importance of part family in group technology with example. 7

3. a) Elaborate the significance of Homogeneous co-ordinates in Computer Graphics. 7

b) Explain CSG and Boolean operations with their importance in solid Modeling. 7

4. Write notes on any 3 : 14

a) B-spline curve

b) Materials Requirement Planning

c) Integration of CAD and CAM

d) Geometric transformations in CAD.

Set P
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SECTION – II

5. a) Write a CNC part program for following component and explain. State your
assumptions clearly and draw setup figure. Mention tools used and
operation sequence.
Work material : Mild steel, Tool materials : HSS 10

b) Discuss in brief, preparatory codes in CNC programming. 4

6. a) Elaborate types of tool magazine in CNC with neat sketch. 7

b) What is adaptive control ? Discuss in detail. 7

7. Write notes on any 3 : 14

a) Importance of pallets in CNC

b) Structure and components of CNC lathe

c) Distributed Numerical Control

d) Tape formats in NC.
_____________________
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 T.E. (Mechanical) (Part – II) (New-CGPA) Examination, 2017
CAD/CAM

Day and Date : Friday, 19-5-2017 Total Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30
minutes in Answer Book Page No. 3. Each question
carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3
only. Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top
of Page.

3) Assume suitable data if required and mention clearly.
4) Use of non-programmable scientific calculator is allowed.
5) Figures to the right indicate full marks.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer : (14×1=14)

1) Tool and fixture design is a task under
a) CAD b) CAM
c) CAE d) None of these

2) DC Servo motors are used as drive motors in
a) Open loop control b) Close loop control
c) Both a) and b) d) None of the above

3) In CNC systems, Non-Value-adding time is ______________
a) Reduced considerably b) Increased considerably
c) Not affected at all d) Depends totally on operator

4) In numerical control systems, DNC stands for
a) Dedicated Numerical Control b) Directional Numerical Control
c) Distributed Numerical Control d) None of these

5) NC machines used for drilling, boring, reaming, tapping is
a) Contouring type b) Straight cut
c) Point-to-point d) None of the above

P.T.O.
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6) Which type of tool magazines are generally used to handle around 200 tools
in CNC machines ?
a) Drum type b) Chain type
c) Turret type d) Both a) and b)

7) The preparatory function used for circular clockwise interpolation function is
a) G03 b) G02
c) G04 d) G01

8) Combination of more than one geometric transformation at a time in computer
graphics is called as
a) Double Transformations b) Multiple transformations
c) Concatenation d) None of these

9) Geometric modeling corresponds to
a) Synthesis phase of CAD
b) Analysis phase of CAD
c) Synthesis and analysis phase of CAD
d) None of the above

10) ‘Retrieval type’ and ‘generative type’ are the types of
a) CAPP b) GT
c) FMS d) CNC programming

11) Which of the following is the rapid prototyping  method ?
a) Stereo lithography b) Selective Laser Sintering
c) Fused Deposition Modeling d) All of these

12) In the following geometric modeling which is not 3D modeling ?
a) Wireframe modeling b) Drafting
c) Surface modeling d) Solid Modeling

13) G90 preparatory code is used for
a) Absolute presetting b) Absolute programming
c) Incremental programming d) Metric unit setting

14) ____________ is the type of graphics standards.
a) PHIGS b) CORE
c) GKS d) All of these

______________ Set Q
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No.

 T.E. (Mechanical) (Part – II) (New-CGPA) Examination, 2017

CAD/CAM

Day and Date : Friday, 19-5-2017  Marks : 56

Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Assume suitable data if required and mention clearly.

2) Use of non-programmable scientific calculator is allowed.

3) Figures to the right indicate full marks.

4) Solve any two questions from Q. No. 2 to Q. No. 4.

5) Question No. 5 is compulsory.

6) Solve any one question from Q. No. 6 and Q. No. 7.

SECTION – I

2. a) What is CAD/CAM ? Discuss its role in product cycle. 7

b) Discuss the importance of part family in group technology with example. 7

3. a) Elaborate the significance of Homogeneous co-ordinates in Computer Graphics. 7

b) Explain CSG and Boolean operations with their importance in solid Modeling. 7

4. Write notes on any 3 : 14

a) B-spline curve

b) Materials Requirement Planning

c) Integration of CAD and CAM

d) Geometric transformations in CAD.

Set Q
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SECTION – II

5. a) Write a CNC part program for following component and explain. State your
assumptions clearly and draw setup figure. Mention tools used and
operation sequence.
Work material : Mild steel, Tool materials : HSS 10

b) Discuss in brief, preparatory codes in CNC programming. 4

6. a) Elaborate types of tool magazine in CNC with neat sketch. 7

b) What is adaptive control ? Discuss in detail. 7

7. Write notes on any 3 : 14

a) Importance of pallets in CNC

b) Structure and components of CNC lathe

c) Distributed Numerical Control

d) Tape formats in NC.
_____________________
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 T.E. (Mechanical) (Part – II) (New-CGPA) Examination, 2017
CAD/CAM

Day and Date : Friday, 19-5-2017 Total Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30
minutes in Answer Book Page No. 3. Each question
carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3
only. Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top
of Page.

3) Assume suitable data if required and mention clearly.
4) Use of non-programmable scientific calculator is allowed.
5) Figures to the right indicate full marks.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer : (14×1=14)

1) In the following geometric modeling which is not 3D modeling ?
a) Wireframe modeling b) Drafting
c) Surface modeling d) Solid Modeling

2) G90 preparatory code is used for
a) Absolute presetting b) Absolute programming
c) Incremental programming d) Metric unit setting

3) ____________ is the type of graphics standards.
a) PHIGS b) CORE
c) GKS d) All of these

4) Tool and fixture design is a task under
a) CAD b) CAM
c) CAE d) None of these

5) DC Servo motors are used as drive motors in
a) Open loop control b) Close loop control
c) Both a) and b) d) None of the above

P.T.O.
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6) In CNC systems, Non-Value-adding time is ______________
a) Reduced considerably b) Increased considerably
c) Not affected at all d) Depends totally on operator

7) In numerical control systems, DNC stands for
a) Dedicated Numerical Control b) Directional Numerical Control
c) Distributed Numerical Control d) None of these

8) NC machines used for drilling, boring, reaming, tapping is
a) Contouring type b) Straight cut
c) Point-to-point d) None of the above

9) Which type of tool magazines are generally used to handle around 200 tools
in CNC machines ?
a) Drum type b) Chain type
c) Turret type d) Both a) and b)

10) The preparatory function used for circular clockwise interpolation function is
a) G03 b) G02
c) G04 d) G01

11) Combination of more than one geometric transformation at a time in computer
graphics is called as
a) Double Transformations b) Multiple transformations
c) Concatenation d) None of these

12) Geometric modeling corresponds to
a) Synthesis phase of CAD
b) Analysis phase of CAD
c) Synthesis and analysis phase of CAD
d) None of the above

13) ‘Retrieval type’ and ‘generative type’ are the types of
a) CAPP b) GT
c) FMS d) CNC programming

14) Which of the following is the rapid prototyping  method ?
a) Stereo lithography b) Selective Laser Sintering
c) Fused Deposition Modeling d) All of these

______________ Set R
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Seat
No.

 T.E. (Mechanical) (Part – II) (New-CGPA) Examination, 2017

CAD/CAM

Day and Date : Friday, 19-5-2017  Marks : 56

Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Assume suitable data if required and mention clearly.

2) Use of non-programmable scientific calculator is allowed.

3) Figures to the right indicate full marks.

4) Solve any two questions from Q. No. 2 to Q. No. 4.

5) Question No. 5 is compulsory.

6) Solve any one question from Q. No. 6 and Q. No. 7.

SECTION – I

2. a) What is CAD/CAM ? Discuss its role in product cycle. 7

b) Discuss the importance of part family in group technology with example. 7

3. a) Elaborate the significance of Homogeneous co-ordinates in Computer Graphics. 7

b) Explain CSG and Boolean operations with their importance in solid Modeling. 7

4. Write notes on any 3 : 14

a) B-spline curve

b) Materials Requirement Planning

c) Integration of CAD and CAM

d) Geometric transformations in CAD.

Set R
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SECTION – II

5. a) Write a CNC part program for following component and explain. State your
assumptions clearly and draw setup figure. Mention tools used and
operation sequence.
Work material : Mild steel, Tool materials : HSS 10

b) Discuss in brief, preparatory codes in CNC programming. 4

6. a) Elaborate types of tool magazine in CNC with neat sketch. 7

b) What is adaptive control ? Discuss in detail. 7

7. Write notes on any 3 : 14

a) Importance of pallets in CNC

b) Structure and components of CNC lathe

c) Distributed Numerical Control

d) Tape formats in NC.
_____________________
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 T.E. (Mechanical) (Part – II) (New-CGPA) Examination, 2017
CAD/CAM

Day and Date : Friday, 19-5-2017 Total Marks : 70
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30
minutes in Answer Book Page No. 3. Each question
carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3
only. Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top
of Page.

3) Assume suitable data if required and mention clearly.
4) Use of non-programmable scientific calculator is allowed.
5) Figures to the right indicate full marks.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 14

1. Choose the correct answer : (14×1=14)

1) In CNC systems, Non-Value-adding time is ______________

a) Reduced considerably b) Increased considerably

c) Not affected at all d) Depends totally on operator

2) In numerical control systems, DNC stands for

a) Dedicated Numerical Control b) Directional Numerical Control

c) Distributed Numerical Control d) None of these

3) NC machines used for drilling, boring, reaming, tapping is

a) Contouring type b) Straight cut

c) Point-to-point d) None of the above

4) Which type of tool magazines are generally used to handle around 200 tools

in CNC machines ?

a) Drum type b) Chain type

c) Turret type d) Both a) and b)

P.T.O.
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5) The preparatory function used for circular clockwise interpolation function is
a) G03 b) G02
c) G04 d) G01

6) Combination of more than one geometric transformation at a time in computer
graphics is called as
a) Double Transformations b) Multiple transformations
c) Concatenation d) None of these

7) Geometric modeling corresponds to
a) Synthesis phase of CAD
b) Analysis phase of CAD
c) Synthesis and analysis phase of CAD
d) None of the above

8) ‘Retrieval type’ and ‘generative type’ are the types of
a) CAPP b) GT
c) FMS d) CNC programming

9) Which of the following is the rapid prototyping  method ?
a) Stereo lithography b) Selective Laser Sintering
c) Fused Deposition Modeling d) All of these

10) In the following geometric modeling which is not 3D modeling ?
a) Wireframe modeling b) Drafting
c) Surface modeling d) Solid Modeling

11) G90 preparatory code is used for
a) Absolute presetting b) Absolute programming
c) Incremental programming d) Metric unit setting

12) ____________ is the type of graphics standards.
a) PHIGS b) CORE
c) GKS d) All of these

13) Tool and fixture design is a task under
a) CAD b) CAM
c) CAE d) None of these

14) DC Servo motors are used as drive motors in
a) Open loop control b) Close loop control
c) Both a) and b) d) None of the above

______________

Set S
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 T.E. (Mechanical) (Part – II) (New-CGPA) Examination, 2017

CAD/CAM

Day and Date : Friday, 19-5-2017  Marks : 56

Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Assume suitable data if required and mention clearly.

2) Use of non-programmable scientific calculator is allowed.

3) Figures to the right indicate full marks.

4) Solve any two questions from Q. No. 2 to Q. No. 4.

5) Question No. 5 is compulsory.

6) Solve any one question from Q. No. 6 and Q. No. 7.

SECTION – I

2. a) What is CAD/CAM ? Discuss its role in product cycle. 7

b) Discuss the importance of part family in group technology with example. 7

3. a) Elaborate the significance of Homogeneous co-ordinates in Computer Graphics. 7

b) Explain CSG and Boolean operations with their importance in solid Modeling. 7

4. Write notes on any 3 : 14

a) B-spline curve

b) Materials Requirement Planning

c) Integration of CAD and CAM

d) Geometric transformations in CAD.
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SECTION – II

5. a) Write a CNC part program for following component and explain. State your
assumptions clearly and draw setup figure. Mention tools used and
operation sequence.
Work material : Mild steel, Tool materials : HSS 10

b) Discuss in brief, preparatory codes in CNC programming. 4

6. a) Elaborate types of tool magazine in CNC with neat sketch. 7

b) What is adaptive control ? Discuss in detail. 7

7. Write notes on any 3 : 14

a) Importance of pallets in CNC

b) Structure and components of CNC lathe

c) Distributed Numerical Control

d) Tape formats in NC.
_____________________
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 B.E. (Mech.) (Part – I) Examination, 2017
AUTOMATIC CONTROL ENGINEERING

Day and Date : Friday, 5-5-2017 Max. Marks : 100

Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes in
Answer Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only. Don’t
forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (20×1=20)
1) Manual control system is

a) Closed loop system b) Open loop system
c) Hybrid system d) None of these

2) In a control system output of the controller is given to
a) Comparator b) Final Control element
c) System to be controlled d) Sensor

3) In direct analogy between electric and pneumatic system, current is analogous to
a) Pressure b) Mass of air
c) Mass flow rate of air d) Volume flow rate of air

4) In direct analogy between electric and liquid level system, voltage is analogous to
a) Liquid volume b) Liquid flow rate
c) Discharge through valve d) Head

5) In hydraulic servomotor _____________ acts as a comparator.
a) Walking Beam linkage b) Hydraulic Cylinder
c) D.C. valve d) None of these

6) Speed of the armature controlled D.C. motor is controlled by
a) Armature Voltage b) Field voltage c) Field Current d) None of these

7) Two components of a system are in parallel having transfer functions G1 and G2. This
system can by replaced by equivalent system with transfer function
a) G1*G2 b) G1 + G2 c) G1/(G1-G2) d) G1/(G1+G2)

8) A linear system is subjected to two inputs R1 and R2, respective outputs are C1 and C2,
G1 is transfer functions between R1 and C1, G2 is transfer function between R2 and C2.
The overall output ‘C’ of the system is given by _________
a) C = G1 * R2 + G2 * R1 b) C = G1/R1 + G2/R2
c) C = G1 * R1 + G2 * R2 d) C = R1/G1 + R2/G2

9) For a control system, ‘c’, ‘u’ and ‘v’ denote change in output, change in disturbance and
change in input respectively from operating point. With controller equation as G1(D) = K1/D,
the steady state relation of the system will be
a) c = v + u b) c = u c) c = v d) c = v – u

P.T.O.
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10) The nature of the controller line will be vertical for a system with controller equation as

a) G1(D) = K1/D b) G1(D) = K1/(1 + 2 * D)

c) G1(D) = K1 * D d) None of these

11) The transfer function of a system is given by 
1s

4s2s2

+
++

. The system has ____ zeros.

a) simple b) complex c) repeated d) none of these

12) For a controller with integral action _________ behavior of the system will be better.
a) Transient b) Steady state
c) Both a) and b) d) None of these

13) For P + I control action, in the beginning (t = 0) output of the controller will be dominated by
__________ mode.
a) Proportional b) Integral c) Both a) and b) d) None of these

14) Root locus for a system does not intersect with ‘jw’ axis (Imaginary axis). The system will be
a) Unstable b) Marginally stable
c) Stable for all gain values d) Conditionally stable

15) The utility of the angle condition in root locus is _______
a) to know the phase angle
b) to know the gain of the system
c) to know the stability of the system
d) to check whether given point lies on root locus or not

16) The transfer function of a system is given by, 
( ) ( )3s1s

4s2s2

++

++
, ___________ number of

asymptotes is/are needed to draw the root locus.
a) 1 b) 2 c) 3 d) 0

17) For a marginal stable system, this is true
a) GM and PM are positive b) GM and PM are negative
c) GM positive and PM negative d) GM = PM = 0

18) For 0 < K < 1, magnitude plot will be _________, K is gain of the system.
a) Above 0 db line b) Below 0 db line
c) 0 db line d) None of these

19) The contribution of one zero at the origin of the ‘S’ plane in a magnitude plot is a straight
line with _________ slope and passing through the intersection of 0 db line and __________
line.
a) 20 db/decade, ω  = 10 rad/sec. b) – 20 db/decade, ω  = 10 rad/sec.
c) 20 db/decade, ω  = 1 rad/sec. d) – 20 db/decade, ω  = 1 rad/sec

20) State space model is
a) Not unique for a system b) Suitable for non linear systems
c) Both a) and b) d) None of these

______________

Set P
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Seat
No.

 B.E. (Mech.) (Part – I) Examination, 2017
AUTOMATIC CONTROL ENGINEERING

Day and Date : Friday, 5-5-2017  Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

   Instructions : 1) Answer any three questions from each Section.
2) Figures to the right indicate full marks.
3) Use of non programmable calculator is allowed.
4) Assume any additional data if necessary and state it clearly.
5) Use university graph papers and semi log papers if needed.

SECTION – I

2. a) Explain closed loop system in detail with basic block diagram. Give one
example of a closed loop system along with block diagram. 7

b) Find overall transfer function of a system represented by block diagram fig 1. 7

3. a) Explain hydraulic amplifier in detail and obtain its transfer function considering
the effect of mass. 7

b) For a electric shown in Fig. 2, find differential equation relating e0 and e1. 6

             Fig. 2
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4. a) For a mechanical system shown in fig. 3 find the relation between : 7

i) F and X ii) F and Y iii) X and Y.

b) For a triangle ‘X’ is the length of base, ‘Y’ is the length of the side which is adjacent to

the base and ‘ θ ’ is the angle between these two sides. The reference point values are

Xi = 10, Yi = 16 and θ i = 30°. Determine the linear approximation for area ‘A’. Find the

approximate area when X = 9, Y = 18, and θ= 33°. (Refer Fig. 4). 6

5. a) Steady state operating curves for unity feedback system are shown in fig. 5. Using these
curves find the steady state constants, draw steady state block diagram and also find the
steady  state relation of the system. (Mi = 6, Ci = 400). 7

Fig. 5



b) The characteristics of an engine are described by the family of curves shown in fig. 6.
Determine the linear approximation for torque ‘t’ delivered by the engine. The reference
point is Ni = 3000, Qi = 50. When torque ‘t’ is greater than the load torque tL, the excess

torque (t – tL) is used to accelerate the engine so that t – tL = 
dt

dn
J . For J = 0.025

determine the differential equation relating change in speed to change in fuel flow and
change in load.
Aslo find the time constant of the system. 6

SECTION – II

6. a) Explain On Off control action in detail along with controller input and output curves for pure
on off action and practical on off action. Also mention application and limitations of this
mode. 7

b) For a system shown in fig. 7, using Routh’s stability criteria find the range of

the gain for which system is stable.
)2s()1ss(s

K
)S(G

2 +++
= . 6
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7. a) Derive the response equation of first order system subjected to unit step input. 5

b) For a unity feedback system, 
)3s()2s(s

)6s(K
)S(G

++
+

= . Construct the root locus

for this system and comment on the stability of the system. 8

8. a) Explain the term Break away point in relation with root locus. 5

b) For a unity feedback system, 
)40s()10s(s

)1s(2000
)S(G

++
+

= .Draw the bode plot for this system

and find GM, PM, gcω  and pcω . Also comment on the stability

of the system. 9

9. a) Explain the bode plot for a simple pole in detail. (With equations, assumptions
and respective plots). 5

b) Determine the state space representation for the feedback control system shown in fig. 8
using direct programming. Also construct the computer diagram

for this system. 
)10D7D(

2
)S(G

2 ++
= . 8

_____________________
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 B.E. (Mech.) (Part – I) Examination, 2017
AUTOMATIC CONTROL ENGINEERING

Day and Date : Friday, 5-5-2017 Max. Marks : 100

Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes in
Answer Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only. Don’t
forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (20×1=20)

1) The transfer function of a system is given by, 
( ) ( )3s1s

4s2s2

++

++
, ___________ number of

asymptotes is/are needed to draw the root locus.
a) 1 b) 2 c) 3 d) 0

2) For a marginal stable system, this is true
a) GM and PM are positive b) GM and PM are negative
c) GM positive and PM negative d) GM = PM = 0

3) For 0 < K < 1, magnitude plot will be _________, K is gain of the system.
a) Above 0 db line b) Below 0 db line
c) 0 db line d) None of these

4) The contribution of one zero at the origin of the ‘S’ plane in a magnitude plot is a straight
line with _________ slope and passing through the intersection of 0 db line and __________
line.
a) 20 db/decade, ω  = 10 rad/sec. b) – 20 db/decade, ω  = 10 rad/sec.
c) 20 db/decade, ω  = 1 rad/sec. d) – 20 db/decade, ω  = 1 rad/sec

5) State space model is
a) Not unique for a system b) Suitable for non linear systems
c) Both a) and b) d) None of these

6) Manual control system is
a) Closed loop system b) Open loop system
c) Hybrid system d) None of these

7) In a control system output of the controller is given to
a) Comparator b) Final Control element
c) System to be controlled d) Sensor

8) In direct analogy between electric and pneumatic system, current is analogous to
a) Pressure b) Mass of air
c) Mass flow rate of air d) Volume flow rate of air

P.T.O.
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9) In direct analogy between electric and liquid level system, voltage is analogous to
a) Liquid volume b) Liquid flow rate
c) Discharge through valve d) Head

10) In hydraulic servomotor _____________ acts as a comparator.
a) Walking Beam linkage b) Hydraulic Cylinder
c) D.C. valve d) None of these

11) Speed of the armature controlled D.C. motor is controlled by
a) Armature Voltage b) Field voltage c) Field Current d) None of these

12) Two components of a system are in parallel having transfer functions G1 and G2. This
system can by replaced by equivalent system with transfer function
a) G1*G2 b) G1 + G2 c) G1/(G1-G2) d) G1/(G1+G2)

13) A linear system is subjected to two inputs R1 and R2, respective outputs are C1 and C2,
G1 is transfer functions between R1 and C1, G2 is transfer function between R2 and C2.
The overall output ‘C’ of the system is given by _________
a) C = G1 * R2 + G2 * R1 b) C = G1/R1 + G2/R2
c) C = G1 * R1 + G2 * R2 d) C = R1/G1 + R2/G2

14) For a control system, ‘c’, ‘u’ and ‘v’ denote change in output, change in disturbance and
change in input respectively from operating point. With controller equation as G1(D) = K1/D,
the steady state relation of the system will be
a) c = v + u b) c = u c) c = v d) c = v – u

15) The nature of the controller line will be vertical for a system with controller equation as

a) G1(D) = K1/D b) G1(D) = K1/(1 + 2 * D)

c) G1(D) = K1 * D d) None of these

16) The transfer function of a system is given by 
1s

4s2s2

+
++

. The system has ____ zeros.

a) simple b) complex c) repeated d) none of these

17) For a controller with integral action _________ behavior of the system will be better.
a) Transient b) Steady state
c) Both a) and b) d) None of these

18) For P + I control action, in the beginning (t = 0) output of the controller will be dominated by
__________ mode.
a) Proportional b) Integral c) Both a) and b) d) None of these

19) Root locus for a system does not intersect with ‘jw’ axis (Imaginary axis). The system will be
a) Unstable b) Marginally stable
c) Stable for all gain values d) Conditionally stable

20) The utility of the angle condition in root locus is _______
a) to know the phase angle
b) to know the gain of the system
c) to know the stability of the system
d) to check whether given point lies on root locus or not

______________
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   Instructions : 1) Answer any three questions from each Section.
2) Figures to the right indicate full marks.
3) Use of non programmable calculator is allowed.
4) Assume any additional data if necessary and state it clearly.
5) Use university graph papers and semi log papers if needed.

SECTION – I

2. a) Explain closed loop system in detail with basic block diagram. Give one
example of a closed loop system along with block diagram. 7

b) Find overall transfer function of a system represented by block diagram fig 1. 7

3. a) Explain hydraulic amplifier in detail and obtain its transfer function considering
the effect of mass. 7

b) For a electric shown in Fig. 2, find differential equation relating e0 and e1. 6

             Fig. 2
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4. a) For a mechanical system shown in fig. 3 find the relation between : 7

i) F and X ii) F and Y iii) X and Y.

b) For a triangle ‘X’ is the length of base, ‘Y’ is the length of the side which is adjacent to

the base and ‘ θ ’ is the angle between these two sides. The reference point values are

Xi = 10, Yi = 16 and θ i = 30°. Determine the linear approximation for area ‘A’. Find the

approximate area when X = 9, Y = 18, and θ= 33°. (Refer Fig. 4). 6

5. a) Steady state operating curves for unity feedback system are shown in fig. 5. Using these
curves find the steady state constants, draw steady state block diagram and also find the
steady  state relation of the system. (Mi = 6, Ci = 400). 7

Fig. 5



b) The characteristics of an engine are described by the family of curves shown in fig. 6.
Determine the linear approximation for torque ‘t’ delivered by the engine. The reference
point is Ni = 3000, Qi = 50. When torque ‘t’ is greater than the load torque tL, the excess

torque (t – tL) is used to accelerate the engine so that t – tL = 
dt

dn
J . For J = 0.025

determine the differential equation relating change in speed to change in fuel flow and
change in load.
Aslo find the time constant of the system. 6

SECTION – II

6. a) Explain On Off control action in detail along with controller input and output curves for pure
on off action and practical on off action. Also mention application and limitations of this
mode. 7

b) For a system shown in fig. 7, using Routh’s stability criteria find the range of

the gain for which system is stable.
)2s()1ss(s

K
)S(G
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= . 6
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7. a) Derive the response equation of first order system subjected to unit step input. 5

b) For a unity feedback system, 
)3s()2s(s

)6s(K
)S(G

++
+

= . Construct the root locus

for this system and comment on the stability of the system. 8

8. a) Explain the term Break away point in relation with root locus. 5

b) For a unity feedback system, 
)40s()10s(s

)1s(2000
)S(G

++
+

= .Draw the bode plot for this system

and find GM, PM, gcω  and pcω . Also comment on the stability

of the system. 9

9. a) Explain the bode plot for a simple pole in detail. (With equations, assumptions
and respective plots). 5

b) Determine the state space representation for the feedback control system shown in fig. 8
using direct programming. Also construct the computer diagram

for this system. 
)10D7D(

2
)S(G

2 ++
= . 8

_____________________
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 B.E. (Mech.) (Part – I) Examination, 2017
AUTOMATIC CONTROL ENGINEERING

Day and Date : Friday, 5-5-2017 Max. Marks : 100

Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes in
Answer Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only. Don’t
forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (20×1=20)

1) The transfer function of a system is given by 
1s

4s2s2

+
++

. The system has ____ zeros.

a) simple b) complex c) repeated d) none of these

2) For a controller with integral action _________ behavior of the system will be better.
a) Transient b) Steady state
c) Both a) and b) d) None of these

3) For P + I control action, in the beginning (t = 0) output of the controller will be dominated by
__________ mode.
a) Proportional b) Integral c) Both a) and b) d) None of these

4) Root locus for a system does not intersect with ‘jw’ axis (Imaginary axis). The system will be
a) Unstable b) Marginally stable
c) Stable for all gain values d) Conditionally stable

5) The utility of the angle condition in root locus is _______
a) to know the phase angle
b) to know the gain of the system
c) to know the stability of the system
d) to check whether given point lies on root locus or not

6) The transfer function of a system is given by, 
( ) ( )3s1s

4s2s2

++

++
, ___________ number of

asymptotes is/are needed to draw the root locus.
a) 1 b) 2 c) 3 d) 0

7) For a marginal stable system, this is true
a) GM and PM are positive b) GM and PM are negative
c) GM positive and PM negative d) GM = PM = 0

P.T.O.
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8) For 0 < K < 1, magnitude plot will be _________, K is gain of the system.
a) Above 0 db line b) Below 0 db line
c) 0 db line d) None of these

9) The contribution of one zero at the origin of the ‘S’ plane in a magnitude plot is a straight
line with _________ slope and passing through the intersection of 0 db line and __________
line.
a) 20 db/decade, ω  = 10 rad/sec. b) – 20 db/decade, ω  = 10 rad/sec.
c) 20 db/decade, ω  = 1 rad/sec. d) – 20 db/decade, ω  = 1 rad/sec

10) State space model is
a) Not unique for a system b) Suitable for non linear systems
c) Both a) and b) d) None of these

11) Manual control system is
a) Closed loop system b) Open loop system
c) Hybrid system d) None of these

12) In a control system output of the controller is given to
a) Comparator b) Final Control element
c) System to be controlled d) Sensor

13) In direct analogy between electric and pneumatic system, current is analogous to
a) Pressure b) Mass of air
c) Mass flow rate of air d) Volume flow rate of air

14) In direct analogy between electric and liquid level system, voltage is analogous to
a) Liquid volume b) Liquid flow rate
c) Discharge through valve d) Head

15) In hydraulic servomotor _____________ acts as a comparator.
a) Walking Beam linkage b) Hydraulic Cylinder
c) D.C. valve d) None of these

16) Speed of the armature controlled D.C. motor is controlled by
a) Armature Voltage b) Field voltage c) Field Current d) None of these

17) Two components of a system are in parallel having transfer functions G1 and G2. This
system can by replaced by equivalent system with transfer function
a) G1*G2 b) G1 + G2 c) G1/(G1-G2) d) G1/(G1+G2)

18) A linear system is subjected to two inputs R1 and R2, respective outputs are C1 and C2,
G1 is transfer functions between R1 and C1, G2 is transfer function between R2 and C2.
The overall output ‘C’ of the system is given by _________
a) C = G1 * R2 + G2 * R1 b) C = G1/R1 + G2/R2
c) C = G1 * R1 + G2 * R2 d) C = R1/G1 + R2/G2

19) For a control system, ‘c’, ‘u’ and ‘v’ denote change in output, change in disturbance and
change in input respectively from operating point. With controller equation as G1(D) = K1/D,
the steady state relation of the system will be
a) c = v + u b) c = u c) c = v d) c = v – u

20) The nature of the controller line will be vertical for a system with controller equation as

a) G1(D) = K1/D b) G1(D) = K1/(1 + 2 * D)

c) G1(D) = K1 * D d) None of these

______________
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 B.E. (Mech.) (Part – I) Examination, 2017
AUTOMATIC CONTROL ENGINEERING

Day and Date : Friday, 5-5-2017  Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

   Instructions : 1) Answer any three questions from each Section.
2) Figures to the right indicate full marks.
3) Use of non programmable calculator is allowed.
4) Assume any additional data if necessary and state it clearly.
5) Use university graph papers and semi log papers if needed.

SECTION – I

2. a) Explain closed loop system in detail with basic block diagram. Give one
example of a closed loop system along with block diagram. 7

b) Find overall transfer function of a system represented by block diagram fig 1. 7

3. a) Explain hydraulic amplifier in detail and obtain its transfer function considering
the effect of mass. 7

b) For a electric shown in Fig. 2, find differential equation relating e0 and e1. 6

             Fig. 2
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4. a) For a mechanical system shown in fig. 3 find the relation between : 7

i) F and X ii) F and Y iii) X and Y.

b) For a triangle ‘X’ is the length of base, ‘Y’ is the length of the side which is adjacent to

the base and ‘ θ ’ is the angle between these two sides. The reference point values are

Xi = 10, Yi = 16 and θ i = 30°. Determine the linear approximation for area ‘A’. Find the

approximate area when X = 9, Y = 18, and θ= 33°. (Refer Fig. 4). 6

5. a) Steady state operating curves for unity feedback system are shown in fig. 5. Using these
curves find the steady state constants, draw steady state block diagram and also find the
steady  state relation of the system. (Mi = 6, Ci = 400). 7

Fig. 5



b) The characteristics of an engine are described by the family of curves shown in fig. 6.
Determine the linear approximation for torque ‘t’ delivered by the engine. The reference
point is Ni = 3000, Qi = 50. When torque ‘t’ is greater than the load torque tL, the excess

torque (t – tL) is used to accelerate the engine so that t – tL = 
dt

dn
J . For J = 0.025

determine the differential equation relating change in speed to change in fuel flow and
change in load.
Aslo find the time constant of the system. 6

SECTION – II

6. a) Explain On Off control action in detail along with controller input and output curves for pure
on off action and practical on off action. Also mention application and limitations of this
mode. 7

b) For a system shown in fig. 7, using Routh’s stability criteria find the range of

the gain for which system is stable.
)2s()1ss(s

K
)S(G
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= . 6
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7. a) Derive the response equation of first order system subjected to unit step input. 5

b) For a unity feedback system, 
)3s()2s(s

)6s(K
)S(G

++
+

= . Construct the root locus

for this system and comment on the stability of the system. 8

8. a) Explain the term Break away point in relation with root locus. 5

b) For a unity feedback system, 
)40s()10s(s

)1s(2000
)S(G

++
+

= .Draw the bode plot for this system

and find GM, PM, gcω  and pcω . Also comment on the stability

of the system. 9

9. a) Explain the bode plot for a simple pole in detail. (With equations, assumptions
and respective plots). 5

b) Determine the state space representation for the feedback control system shown in fig. 8
using direct programming. Also construct the computer diagram

for this system. 
)10D7D(

2
)S(G

2 ++
= . 8
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 B.E. (Mech.) (Part – I) Examination, 2017
AUTOMATIC CONTROL ENGINEERING

Day and Date : Friday, 5-5-2017 Max. Marks : 100

Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes in
Answer Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only. Don’t
forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (20×1=20)
1) Speed of the armature controlled D.C. motor is controlled by

a) Armature Voltage b) Field voltage c) Field Current d) None of these
2) Two components of a system are in parallel having transfer functions G1 and G2. This

system can by replaced by equivalent system with transfer function
a) G1*G2 b) G1 + G2 c) G1/(G1-G2) d) G1/(G1+G2)

3) A linear system is subjected to two inputs R1 and R2, respective outputs are C1 and C2,
G1 is transfer functions between R1 and C1, G2 is transfer function between R2 and C2.
The overall output ‘C’ of the system is given by _________
a) C = G1 * R2 + G2 * R1 b) C = G1/R1 + G2/R2
c) C = G1 * R1 + G2 * R2 d) C = R1/G1 + R2/G2

4) For a control system, ‘c’, ‘u’ and ‘v’ denote change in output, change in disturbance and
change in input respectively from operating point. With controller equation as G1(D) = K1/D,
the steady state relation of the system will be
a) c = v + u b) c = u c) c = v d) c = v – u

5) The nature of the controller line will be vertical for a system with controller equation as

a) G1(D) = K1/D b) G1(D) = K1/(1 + 2 * D)

c) G1(D) = K1 * D d) None of these

6) The transfer function of a system is given by 
1s

4s2s2

+
++

. The system has ____ zeros.

a) simple b) complex c) repeated d) none of these

7) For a controller with integral action _________ behavior of the system will be better.
a) Transient b) Steady state
c) Both a) and b) d) None of these

8) For P + I control action, in the beginning (t = 0) output of the controller will be dominated by
__________ mode.
a) Proportional b) Integral c) Both a) and b) d) None of these

P.T.O.
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9) Root locus for a system does not intersect with ‘jw’ axis (Imaginary axis). The system will be
a) Unstable b) Marginally stable
c) Stable for all gain values d) Conditionally stable

10) The utility of the angle condition in root locus is _______
a) to know the phase angle
b) to know the gain of the system
c) to know the stability of the system
d) to check whether given point lies on root locus or not

11) The transfer function of a system is given by, 
( ) ( )3s1s

4s2s2

++

++
, ___________ number of

asymptotes is/are needed to draw the root locus.
a) 1 b) 2 c) 3 d) 0

12) For a marginal stable system, this is true
a) GM and PM are positive b) GM and PM are negative
c) GM positive and PM negative d) GM = PM = 0

13) For 0 < K < 1, magnitude plot will be _________, K is gain of the system.
a) Above 0 db line b) Below 0 db line
c) 0 db line d) None of these

14) The contribution of one zero at the origin of the ‘S’ plane in a magnitude plot is a straight
line with _________ slope and passing through the intersection of 0 db line and __________
line.
a) 20 db/decade, ω  = 10 rad/sec. b) – 20 db/decade, ω  = 10 rad/sec.
c) 20 db/decade, ω  = 1 rad/sec. d) – 20 db/decade, ω  = 1 rad/sec

15) State space model is
a) Not unique for a system b) Suitable for non linear systems
c) Both a) and b) d) None of these

16) Manual control system is
a) Closed loop system b) Open loop system
c) Hybrid system d) None of these

17) In a control system output of the controller is given to
a) Comparator b) Final Control element
c) System to be controlled d) Sensor

18) In direct analogy between electric and pneumatic system, current is analogous to
a) Pressure b) Mass of air
c) Mass flow rate of air d) Volume flow rate of air

19) In direct analogy between electric and liquid level system, voltage is analogous to
a) Liquid volume b) Liquid flow rate
c) Discharge through valve d) Head

20) In hydraulic servomotor _____________ acts as a comparator.
a) Walking Beam linkage b) Hydraulic Cylinder
c) D.C. valve d) None of these

______________
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 B.E. (Mech.) (Part – I) Examination, 2017
AUTOMATIC CONTROL ENGINEERING

Day and Date : Friday, 5-5-2017  Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

   Instructions : 1) Answer any three questions from each Section.
2) Figures to the right indicate full marks.
3) Use of non programmable calculator is allowed.
4) Assume any additional data if necessary and state it clearly.
5) Use university graph papers and semi log papers if needed.

SECTION – I

2. a) Explain closed loop system in detail with basic block diagram. Give one
example of a closed loop system along with block diagram. 7

b) Find overall transfer function of a system represented by block diagram fig 1. 7

3. a) Explain hydraulic amplifier in detail and obtain its transfer function considering
the effect of mass. 7

b) For a electric shown in Fig. 2, find differential equation relating e0 and e1. 6

             Fig. 2
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4. a) For a mechanical system shown in fig. 3 find the relation between : 7

i) F and X ii) F and Y iii) X and Y.

b) For a triangle ‘X’ is the length of base, ‘Y’ is the length of the side which is adjacent to

the base and ‘ θ ’ is the angle between these two sides. The reference point values are

Xi = 10, Yi = 16 and θ i = 30°. Determine the linear approximation for area ‘A’. Find the

approximate area when X = 9, Y = 18, and θ= 33°. (Refer Fig. 4). 6

5. a) Steady state operating curves for unity feedback system are shown in fig. 5. Using these
curves find the steady state constants, draw steady state block diagram and also find the
steady  state relation of the system. (Mi = 6, Ci = 400). 7

Fig. 5



b) The characteristics of an engine are described by the family of curves shown in fig. 6.
Determine the linear approximation for torque ‘t’ delivered by the engine. The reference
point is Ni = 3000, Qi = 50. When torque ‘t’ is greater than the load torque tL, the excess

torque (t – tL) is used to accelerate the engine so that t – tL = 
dt

dn
J . For J = 0.025

determine the differential equation relating change in speed to change in fuel flow and
change in load.
Aslo find the time constant of the system. 6

SECTION – II

6. a) Explain On Off control action in detail along with controller input and output curves for pure
on off action and practical on off action. Also mention application and limitations of this
mode. 7

b) For a system shown in fig. 7, using Routh’s stability criteria find the range of

the gain for which system is stable.
)2s()1ss(s

K
)S(G
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7. a) Derive the response equation of first order system subjected to unit step input. 5

b) For a unity feedback system, 
)3s()2s(s

)6s(K
)S(G

++
+

= . Construct the root locus

for this system and comment on the stability of the system. 8

8. a) Explain the term Break away point in relation with root locus. 5

b) For a unity feedback system, 
)40s()10s(s

)1s(2000
)S(G

++
+

= .Draw the bode plot for this system

and find GM, PM, gcω  and pcω . Also comment on the stability

of the system. 9

9. a) Explain the bode plot for a simple pole in detail. (With equations, assumptions
and respective plots). 5

b) Determine the state space representation for the feedback control system shown in fig. 8
using direct programming. Also construct the computer diagram

for this system. 
)10D7D(

2
)S(G

2 ++
= . 8
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 B.E. (Mechanical) (Part – I) Examination, 2017
AUTOMATIC CONTROL ENGINEERING

Day and Date : Thursday, 4-5-2017 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

    Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes in
Answer Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only. Don’t
forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) Answer cannot be changed once it is marked.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : 20

1) A rider riding a bike is an example of
a) Manual open loop system b) Manual closed loop system
c) Automatic open loop system d) Automatic closed loop system

2) The signal at the output of a comparator is often known as
a) Reference input signal b) System output signal
c) Error signal d) Disturbance signal

3) In the inverse analog for a mechanical system, the quantity which cannot be compared
with any electrical quantity is
a) Velocity b) Force
c) Damping coefficient d) Displacement

4) The impedance term for a capacitor is given by
a) 1/CD b) CD c) C d) 1/C

5) A hydraulic amplifier amplifies
a) Displacement b) Torque c) Force d) Speed

6) In linearization of operating curves, the partial derivatives are
a) Calculated from a graph b) Calculated from an equation
c) Impossible to find d) Not at all required

7) In block diagram algebra, parallel blocks are
a) Divided b) Integrated
c) Multiplied d) Added or subtracted

8) The closed loop transfer function for a system with positive feedback is given by

a)
)S(H)S(G1

)S(G

+
b)

)S(H)S(G1

)S(G

−
c)

)S(H)S(G1

)S(H

+
d)

)S(H)S(G1

)S(H

− P.T.O.



SLR-VB – 105 -2- �������	
�

9) In load line plots, ( )
MCU ∂∂  indicates

a) Slope b) Horizontal spacing

c) Vertical spacing d) Perpendicular distance

10) Slope of controller lines is given by

a) 1/KG2 b) KH/A c) 1/AKG1 d) – KG1KH

11) If any row in Routh’s array has all zero coefficients, the system

a) Has two roots symmetric about the origin

b) Is stable

c) Has two roots in the right half plane

d) Is oscillatory

12) ‘Integral Time’ in terms of ratio of gain constants is given by

a) Kd/Ki b) Ki/Kp c) Kp/Ki d) None of these

13) ‘Reset action’ is another name for

a) D-action b) P-action c) ON/OFF action d) I-action

14) ‘Centroid’ of asymptotes is a point which

a) May be real or complex

b) Is real but may or may not lie on the root locus

c) Is real and always lies on the root locus

d) Is always imaginary

15) A root locus is always

a) Symmetric about the real axis b) Symmetric about the imaginary axis

c) Symmetric about the origin d) In the left half plane

16) A root locus has any branches originating from infinity when

a) P = Z b) P > Z c) Z > P d) Z = 0

17) ‘Phase Margin’ is always calculated at

a) Corner frequency b) Phase cross-over frequency

c) Gain cross-over frequency d) Highest magnitude

18) The frequency at which the magnitude of closed loop response drops by 3 db from its

zero frequency value is known as

a) Gain cross-over frequency b) Cut-off frequency

c) Corner frequency d) Phase cross-over frequency

19) For a marginally stable system

a) G.M. and P.M. are zero b) G.M. and P.M. are positive

c) G.M. and P.M. are negative d) G.M. and P.M. are infinity

20) The next state variable is always a derivative of the previous state variable in case of

a) Parallel programming b) Series programming

c) General programming d) Direct programming

______________
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B.E. (Mechanical) (Part – I) Examination, 2017
AUTOMATIC CONTROL ENGINEERING

Day and Date : Thursday, 4-5-2017  Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

     Instructions : 1) Solve any three questions from each Section.
2) Use of scientific calculator is allowed.
3) Figures to right indicate full marks.
4) Assume additional suitable data if necessary and state its clearly.
5) Use university graph paper and semi-log paper if required.

SECTION – I

2. a) Distinguish between open loop and closed loop control systems. 5
b) For the lever system as shown in fig. (2-b), determine the relations between

i) f and x

ii) T and θ  where, T = Torque applied and θ = Angle of deflection in radians. 8

                                                   Fig. (2-b)

3. a) For a system as shown in fig. (3-a), drawn the grounded chair representation and obtain the
relation between f and x. 6

                  Fig. (3-a)
Set P
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b) According to the cosine rule applied to the triangle as shown in fig. (3-b),

C2 = A2 + B2 – 2ABcos α . Effect a linear approximation to calculate the length of side C.

If Ai = 8, Bi = 12, iα  = 120° and A = 9, B = 14, α =123° determine the percentage error in

calculating the length of side C. 7

                          Fig. (3-b)

4. a) For the block diagram of a feedback control system as shown in fig. (4-a), obtain the
closed loop transfer function C(S)/R(S). 7

                           Fig.(4-a)

b) Explain working of a ‘Jet Pipe Amplifier’ and obtain its block diagram. 6

5. a) For a control system represented by the block diagram in fig. (5-a), at the reference operating
point, Vi = Ci = 100 and Mi = 25. Sketch the controller lines on M vs. C Plot. Draw the three
lines for V = 100, V = 110 and V = 90 by clearly obtaining the co-ordinates
of two points on every line using partial derivatives. 8

Fig. (5-a)

b) Write a note on ‘Modern Control Systems’. 5

�

�



SECTION – II

6. a) Find the range of K so that the system given by the following characteristic equation will
be stable. S(S2 + S + 1) (S + 4) + K = 0. 7

b) For a feedback control system given by, 
)4S()2S(S

K
)S(H)S(G

++
=  using ‘Angle

Condition’, check whether the point S = – 0.75 is on the Root Locus or not. Determine the
value of K using ‘Magnitude Condition’ if it lies on the Root Locus. 6

7. a) For  a control system represented by, 
)3S()2S(

)4S(K
)S(H)S(G

++

+
= . Sketch the complete

Root Locus and comment on the system stability. 8

b) Discuss the advantages and limitations of P – action, I – action, D – action and
(P+I+D) – action. 5

8. a) For a unity feedback system given by,

)40S)(10S(2S

)2S(800
)S(G

++

+
=

sketch the Bode Plots and comment on the system stability. 10

b) Explain the following terms : 4

i) Integral time ii) Derivative time.

9. a) Obtain State-Space representation using ‘Direct Programming’ and also draw the ‘Computer
diagram’ for a feedback control system given by,

)t(f
)3D)(2D)(1D(

4D
)t(Y

+++

+
= 9

b) Define the following terms in Bode Plots. 4

i) Gain Margin

ii) Phase Margin

iii) Gain cross-over frequency

iv) Phase cross-over frequency.
_____________________
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AUTOMATIC CONTROL ENGINEERING

Day and Date : Thursday, 4-5-2017 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

    Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes in
Answer Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only. Don’t
forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) Answer cannot be changed once it is marked.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : 20

1) A root locus has any branches originating from infinity when
a) P = Z b) P > Z c) Z > P d) Z = 0

2) ‘Phase Margin’ is always calculated at
a) Corner frequency b) Phase cross-over frequency
c) Gain cross-over frequency d) Highest magnitude

3) The frequency at which the magnitude of closed loop response drops by 3 db from its
zero frequency value is known as
a) Gain cross-over frequency b) Cut-off frequency
c) Corner frequency d) Phase cross-over frequency

4) For a marginally stable system
a) G.M. and P.M. are zero b) G.M. and P.M. are positive
c) G.M. and P.M. are negative d) G.M. and P.M. are infinity

5) The next state variable is always a derivative of the previous state variable in case of
a) Parallel programming b) Series programming
c) General programming d) Direct programming

6) A rider riding a bike is an example of
a) Manual open loop system b) Manual closed loop system
c) Automatic open loop system d) Automatic closed loop system

7) The signal at the output of a comparator is often known as
a) Reference input signal b) System output signal
c) Error signal d) Disturbance signal

8) In the inverse analog for a mechanical system, the quantity which cannot be compared
with any electrical quantity is
a) Velocity b) Force
c) Damping coefficient d) Displacement

9) The impedance term for a capacitor is given by
a) 1/CD b) CD c) C d) 1/C P.T.O.
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10) A hydraulic amplifier amplifies
a) Displacement b) Torque c) Force d) Speed

11) In linearization of operating curves, the partial derivatives are

a) Calculated from a graph b) Calculated from an equation
c) Impossible to find d) Not at all required

12) In block diagram algebra, parallel blocks are
a) Divided b) Integrated
c) Multiplied d) Added or subtracted

13) The closed loop transfer function for a system with positive feedback is given by

a)
)S(H)S(G1

)S(G

+
b)

)S(H)S(G1

)S(G

−
c)

)S(H)S(G1

)S(H

+
d)

)S(H)S(G1

)S(H

−

14) In load line plots, ( )
MCU ∂∂  indicates

a) Slope b) Horizontal spacing
c) Vertical spacing d) Perpendicular distance

15) Slope of controller lines is given by
a) 1/KG2 b) KH/A c) 1/AKG1 d) – KG1KH

16) If any row in Routh’s array has all zero coefficients, the system
a) Has two roots symmetric about the origin
b) Is stable
c) Has two roots in the right half plane
d) Is oscillatory

17) ‘Integral Time’ in terms of ratio of gain constants is given by
a) Kd/Ki b) Ki/Kp c) Kp/Ki d) None of these

18) ‘Reset action’ is another name for
a) D-action b) P-action c) ON/OFF action d) I-action

19) ‘Centroid’ of asymptotes is a point which
a) May be real or complex
b) Is real but may or may not lie on the root locus
c) Is real and always lies on the root locus
d) Is always imaginary

20) A root locus is always
a) Symmetric about the real axis b) Symmetric about the imaginary axis

c) Symmetric about the origin d) In the left half plane

______________
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B.E. (Mechanical) (Part – I) Examination, 2017
AUTOMATIC CONTROL ENGINEERING

Day and Date : Thursday, 4-5-2017  Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

     Instructions : 1) Solve any three questions from each Section.
2) Use of scientific calculator is allowed.
3) Figures to right indicate full marks.
4) Assume additional suitable data if necessary and state its clearly.
5) Use university graph paper and semi-log paper if required.

SECTION – I

2. a) Distinguish between open loop and closed loop control systems. 5
b) For the lever system as shown in fig. (2-b), determine the relations between

i) f and x

ii) T and θ  where, T = Torque applied and θ = Angle of deflection in radians. 8

                                                   Fig. (2-b)

3. a) For a system as shown in fig. (3-a), drawn the grounded chair representation and obtain the
relation between f and x. 6

                  Fig. (3-a)
Set Q
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b) According to the cosine rule applied to the triangle as shown in fig. (3-b),

C2 = A2 + B2 – 2ABcos α . Effect a linear approximation to calculate the length of side C.

If Ai = 8, Bi = 12, iα  = 120° and A = 9, B = 14, α =123° determine the percentage error in

calculating the length of side C. 7

                          Fig. (3-b)

4. a) For the block diagram of a feedback control system as shown in fig. (4-a), obtain the
closed loop transfer function C(S)/R(S). 7

                           Fig.(4-a)

b) Explain working of a ‘Jet Pipe Amplifier’ and obtain its block diagram. 6

5. a) For a control system represented by the block diagram in fig. (5-a), at the reference operating
point, Vi = Ci = 100 and Mi = 25. Sketch the controller lines on M vs. C Plot. Draw the three
lines for V = 100, V = 110 and V = 90 by clearly obtaining the co-ordinates
of two points on every line using partial derivatives. 8

Fig. (5-a)

b) Write a note on ‘Modern Control Systems’. 5

�

�



SECTION – II

6. a) Find the range of K so that the system given by the following characteristic equation will
be stable. S(S2 + S + 1) (S + 4) + K = 0. 7

b) For a feedback control system given by, 
)4S()2S(S

K
)S(H)S(G

++
=  using ‘Angle

Condition’, check whether the point S = – 0.75 is on the Root Locus or not. Determine the
value of K using ‘Magnitude Condition’ if it lies on the Root Locus. 6

7. a) For  a control system represented by, 
)3S()2S(

)4S(K
)S(H)S(G

++

+
= . Sketch the complete

Root Locus and comment on the system stability. 8

b) Discuss the advantages and limitations of P – action, I – action, D – action and
(P+I+D) – action. 5

8. a) For a unity feedback system given by,

)40S)(10S(2S

)2S(800
)S(G

++

+
=

sketch the Bode Plots and comment on the system stability. 10

b) Explain the following terms : 4

i) Integral time ii) Derivative time.

9. a) Obtain State-Space representation using ‘Direct Programming’ and also draw the ‘Computer
diagram’ for a feedback control system given by,

)t(f
)3D)(2D)(1D(

4D
)t(Y

+++

+
= 9

b) Define the following terms in Bode Plots. 4

i) Gain Margin

ii) Phase Margin

iii) Gain cross-over frequency

iv) Phase cross-over frequency.
_____________________
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 B.E. (Mechanical) (Part – I) Examination, 2017
AUTOMATIC CONTROL ENGINEERING

Day and Date : Thursday, 4-5-2017 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

    Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes in
Answer Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only. Don’t
forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) Answer cannot be changed once it is marked.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : 20

1) If any row in Routh’s array has all zero coefficients, the system

a) Has two roots symmetric about the origin

b) Is stable

c) Has two roots in the right half plane

d) Is oscillatory

2) ‘Integral Time’ in terms of ratio of gain constants is given by

a) Kd/Ki b) Ki/Kp c) Kp/Ki d) None of these

3) ‘Reset action’ is another name for

a) D-action b) P-action c) ON/OFF action d) I-action

4) ‘Centroid’ of asymptotes is a point which

a) May be real or complex

b) Is real but may or may not lie on the root locus

c) Is real and always lies on the root locus

d) Is always imaginary

5) A root locus is always

a) Symmetric about the real axis b) Symmetric about the imaginary axis

c) Symmetric about the origin d) In the left half plane

6) A root locus has any branches originating from infinity when

a) P = Z b) P > Z c) Z > P d) Z = 0

7) ‘Phase Margin’ is always calculated at

a) Corner frequency b) Phase cross-over frequency

c) Gain cross-over frequency d) Highest magnitude
P.T.O.
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8) The frequency at which the magnitude of closed loop response drops by 3 db from its
zero frequency value is known as
a) Gain cross-over frequency b) Cut-off frequency
c) Corner frequency d) Phase cross-over frequency

9) For a marginally stable system
a) G.M. and P.M. are zero b) G.M. and P.M. are positive
c) G.M. and P.M. are negative d) G.M. and P.M. are infinity

10) The next state variable is always a derivative of the previous state variable in case of
a) Parallel programming b) Series programming
c) General programming d) Direct programming

11) A rider riding a bike is an example of
a) Manual open loop system b) Manual closed loop system
c) Automatic open loop system d) Automatic closed loop system

12) The signal at the output of a comparator is often known as
a) Reference input signal b) System output signal
c) Error signal d) Disturbance signal

13) In the inverse analog for a mechanical system, the quantity which cannot be compared
with any electrical quantity is
a) Velocity b) Force
c) Damping coefficient d) Displacement

14) The impedance term for a capacitor is given by
a) 1/CD b) CD c) C d) 1/C

15) A hydraulic amplifier amplifies
a) Displacement b) Torque c) Force d) Speed

16) In linearization of operating curves, the partial derivatives are
a) Calculated from a graph b) Calculated from an equation
c) Impossible to find d) Not at all required

17) In block diagram algebra, parallel blocks are
a) Divided b) Integrated
c) Multiplied d) Added or subtracted

18) The closed loop transfer function for a system with positive feedback is given by

a)
)S(H)S(G1

)S(G

+
b)

)S(H)S(G1

)S(G

−
c)

)S(H)S(G1

)S(H

+
d)

)S(H)S(G1

)S(H

−

19) In load line plots, ( )
MCU ∂∂  indicates

a) Slope b) Horizontal spacing

c) Vertical spacing d) Perpendicular distance

20) Slope of controller lines is given by

a) 1/KG2 b) KH/A c) 1/AKG1 d) – KG1KH

______________ Set R
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B.E. (Mechanical) (Part – I) Examination, 2017
AUTOMATIC CONTROL ENGINEERING

Day and Date : Thursday, 4-5-2017  Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

     Instructions : 1) Solve any three questions from each Section.
2) Use of scientific calculator is allowed.
3) Figures to right indicate full marks.
4) Assume additional suitable data if necessary and state its clearly.
5) Use university graph paper and semi-log paper if required.

SECTION – I

2. a) Distinguish between open loop and closed loop control systems. 5
b) For the lever system as shown in fig. (2-b), determine the relations between

i) f and x

ii) T and θ  where, T = Torque applied and θ = Angle of deflection in radians. 8

                                                   Fig. (2-b)

3. a) For a system as shown in fig. (3-a), drawn the grounded chair representation and obtain the
relation between f and x. 6

                  Fig. (3-a)
Set R
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b) According to the cosine rule applied to the triangle as shown in fig. (3-b),

C2 = A2 + B2 – 2ABcos α . Effect a linear approximation to calculate the length of side C.

If Ai = 8, Bi = 12, iα  = 120° and A = 9, B = 14, α =123° determine the percentage error in

calculating the length of side C. 7

                          Fig. (3-b)

4. a) For the block diagram of a feedback control system as shown in fig. (4-a), obtain the
closed loop transfer function C(S)/R(S). 7

                           Fig.(4-a)

b) Explain working of a ‘Jet Pipe Amplifier’ and obtain its block diagram. 6

5. a) For a control system represented by the block diagram in fig. (5-a), at the reference operating
point, Vi = Ci = 100 and Mi = 25. Sketch the controller lines on M vs. C Plot. Draw the three
lines for V = 100, V = 110 and V = 90 by clearly obtaining the co-ordinates
of two points on every line using partial derivatives. 8

Fig. (5-a)

b) Write a note on ‘Modern Control Systems’. 5

�

�



SECTION – II

6. a) Find the range of K so that the system given by the following characteristic equation will
be stable. S(S2 + S + 1) (S + 4) + K = 0. 7

b) For a feedback control system given by, 
)4S()2S(S

K
)S(H)S(G

++
=  using ‘Angle

Condition’, check whether the point S = – 0.75 is on the Root Locus or not. Determine the
value of K using ‘Magnitude Condition’ if it lies on the Root Locus. 6

7. a) For  a control system represented by, 
)3S()2S(

)4S(K
)S(H)S(G

++

+
= . Sketch the complete

Root Locus and comment on the system stability. 8

b) Discuss the advantages and limitations of P – action, I – action, D – action and
(P+I+D) – action. 5

8. a) For a unity feedback system given by,

)40S)(10S(2S

)2S(800
)S(G

++

+
=

sketch the Bode Plots and comment on the system stability. 10

b) Explain the following terms : 4

i) Integral time ii) Derivative time.

9. a) Obtain State-Space representation using ‘Direct Programming’ and also draw the ‘Computer
diagram’ for a feedback control system given by,

)t(f
)3D)(2D)(1D(

4D
)t(Y

+++

+
= 9

b) Define the following terms in Bode Plots. 4

i) Gain Margin

ii) Phase Margin

iii) Gain cross-over frequency

iv) Phase cross-over frequency.
_____________________
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 B.E. (Mechanical) (Part – I) Examination, 2017
AUTOMATIC CONTROL ENGINEERING

Day and Date : Thursday, 4-5-2017 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

    Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes in
Answer Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only. Don’t
forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) Answer cannot be changed once it is marked.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : 20

1) In linearization of operating curves, the partial derivatives are
a) Calculated from a graph b) Calculated from an equation
c) Impossible to find d) Not at all required

2) In block diagram algebra, parallel blocks are
a) Divided b) Integrated
c) Multiplied d) Added or subtracted

3) The closed loop transfer function for a system with positive feedback is given by

a)
)S(H)S(G1

)S(G

+
b)

)S(H)S(G1

)S(G

−
c)

)S(H)S(G1

)S(H

+
d)

)S(H)S(G1

)S(H

−

4) In load line plots, ( )
MCU ∂∂  indicates

a) Slope b) Horizontal spacing
c) Vertical spacing d) Perpendicular distance

5) Slope of controller lines is given by
a) 1/KG2 b) KH/A c) 1/AKG1 d) – KG1KH

6) If any row in Routh’s array has all zero coefficients, the system
a) Has two roots symmetric about the origin
b) Is stable
c) Has two roots in the right half plane
d) Is oscillatory

7) ‘Integral Time’ in terms of ratio of gain constants is given by
a) Kd/Ki b) Ki/Kp c) Kp/Ki d) None of these

8) ‘Reset action’ is another name for

a) D-action b) P-action c) ON/OFF action d) I-action
P.T.O.
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9) ‘Centroid’ of asymptotes is a point which
a) May be real or complex
b) Is real but may or may not lie on the root locus
c) Is real and always lies on the root locus
d) Is always imaginary

10) A root locus is always
a) Symmetric about the real axis b) Symmetric about the imaginary axis
c) Symmetric about the origin d) In the left half plane

11) A root locus has any branches originating from infinity when
a) P = Z b) P > Z c) Z > P d) Z = 0

12) ‘Phase Margin’ is always calculated at
a) Corner frequency b) Phase cross-over frequency
c) Gain cross-over frequency d) Highest magnitude

13) The frequency at which the magnitude of closed loop response drops by 3 db from its
zero frequency value is known as
a) Gain cross-over frequency b) Cut-off frequency
c) Corner frequency d) Phase cross-over frequency

14) For a marginally stable system
a) G.M. and P.M. are zero b) G.M. and P.M. are positive
c) G.M. and P.M. are negative d) G.M. and P.M. are infinity

15) The next state variable is always a derivative of the previous state variable in case of
a) Parallel programming b) Series programming
c) General programming d) Direct programming

16) A rider riding a bike is an example of
a) Manual open loop system b) Manual closed loop system
c) Automatic open loop system d) Automatic closed loop system

17) The signal at the output of a comparator is often known as
a) Reference input signal b) System output signal
c) Error signal d) Disturbance signal

18) In the inverse analog for a mechanical system, the quantity which cannot be compared
with any electrical quantity is
a) Velocity b) Force
c) Damping coefficient d) Displacement

19) The impedance term for a capacitor is given by
a) 1/CD b) CD c) C d) 1/C

20) A hydraulic amplifier amplifies
a) Displacement b) Torque c) Force d) Speed

______________
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B.E. (Mechanical) (Part – I) Examination, 2017
AUTOMATIC CONTROL ENGINEERING

Day and Date : Thursday, 4-5-2017  Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

     Instructions : 1) Solve any three questions from each Section.
2) Use of scientific calculator is allowed.
3) Figures to right indicate full marks.
4) Assume additional suitable data if necessary and state its clearly.
5) Use university graph paper and semi-log paper if required.

SECTION – I

2. a) Distinguish between open loop and closed loop control systems. 5
b) For the lever system as shown in fig. (2-b), determine the relations between

i) f and x

ii) T and θ  where, T = Torque applied and θ = Angle of deflection in radians. 8

                                                   Fig. (2-b)

3. a) For a system as shown in fig. (3-a), drawn the grounded chair representation and obtain the
relation between f and x. 6

                  Fig. (3-a) Set S
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b) According to the cosine rule applied to the triangle as shown in fig. (3-b),

C2 = A2 + B2 – 2ABcos α . Effect a linear approximation to calculate the length of side C.

If Ai = 8, Bi = 12, iα  = 120° and A = 9, B = 14, α =123° determine the percentage error in

calculating the length of side C. 7

                          Fig. (3-b)

4. a) For the block diagram of a feedback control system as shown in fig. (4-a), obtain the
closed loop transfer function C(S)/R(S). 7

                           Fig.(4-a)

b) Explain working of a ‘Jet Pipe Amplifier’ and obtain its block diagram. 6

5. a) For a control system represented by the block diagram in fig. (5-a), at the reference operating
point, Vi = Ci = 100 and Mi = 25. Sketch the controller lines on M vs. C Plot. Draw the three
lines for V = 100, V = 110 and V = 90 by clearly obtaining the co-ordinates
of two points on every line using partial derivatives. 8

Fig. (5-a)

b) Write a note on ‘Modern Control Systems’. 5

�

�



SECTION – II

6. a) Find the range of K so that the system given by the following characteristic equation will
be stable. S(S2 + S + 1) (S + 4) + K = 0. 7

b) For a feedback control system given by, 
)4S()2S(S

K
)S(H)S(G

++
=  using ‘Angle

Condition’, check whether the point S = – 0.75 is on the Root Locus or not. Determine the
value of K using ‘Magnitude Condition’ if it lies on the Root Locus. 6

7. a) For  a control system represented by, 
)3S()2S(

)4S(K
)S(H)S(G

++

+
= . Sketch the complete

Root Locus and comment on the system stability. 8

b) Discuss the advantages and limitations of P – action, I – action, D – action and
(P+I+D) – action. 5

8. a) For a unity feedback system given by,

)40S)(10S(2S

)2S(800
)S(G

++

+
=

sketch the Bode Plots and comment on the system stability. 10

b) Explain the following terms : 4

i) Integral time ii) Derivative time.

9. a) Obtain State-Space representation using ‘Direct Programming’ and also draw the ‘Computer
diagram’ for a feedback control system given by,

)t(f
)3D)(2D)(1D(

4D
)t(Y

+++

+
= 9

b) Define the following terms in Bode Plots. 4

i) Gain Margin

ii) Phase Margin

iii) Gain cross-over frequency

iv) Phase cross-over frequency.
_____________________
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B.E. (Mechanical) (Part – I) Examination, 2017
REFRIGERATION AND AIR CONDITIONING

Day and Date : Saturday, 6-5-2017 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

    Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes in
Answer Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only. Don’t
forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) Attempt any two questions from each Section.
4) Use of non-programmable calculator, steam table, Psychometric chart

are allowed.
5) Assume suitable data wherever necessary.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (20×1=20)

1) A reversible Carnot cycle used for refrigeration comprises
a) Two isentropic and two adiabatic processes
b) Two isentropic and two constant volume processes
c) Two isentropic and two constant pressure process
d) Two isentropic and two isothermal processes

2) When water intercooling is used in multi-stage compression, it
a) Reduces the work to be done in high pressure compressor
b) Reduces the specific volume of refrigerant
c) Requires a compressor of less stroke volume
d) All of the above

3) The Freon group of refrigerants are also called as
a) Halo-carbon refrigerants b) Azeotrope refrigerants
c) Inorganic refrigerants d) Hydro-carbon refrigerants

4) In a three fluid vapour absorption refrigeration system, the hydrogen gas is used to
a) Improve system performance
b) Reduce the partial pressure of refrigerant in evaporator
c) Circulate the refrigerant
d) Provide a vapour seal

5) The sub-cooling in VCC system is used
a) Before compression b) Before throttling
c) After compression d) After throttling

6) CFC based refrigerants are being replaced as they are found to
a) Cause ozone layer depletion
b) Consume more energy
c) React with several materials of construction
d) Expensive

P.T.O.
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7) In aqua-ammonia and Lithium-bromide water absorption refrigeration systems, the
refrigerants are respectively
a) Water and water b) Water and lithium bromide
c) Ammonia and lithium bromide d) Ammonia and water

8) A boot-strap air cooling system has
a) One heat exchanger b) Two heat exchanger
c) Three heat exchanger d) Four and water

9) Use of flash tank helps
a) Flash gas formed during expansion can be removed at an intermediate pressure
b) Temperature of refrigerant vapour at the inlet to higher stage compressor can be

reduced
c) Pressure drop in evaporator can be reduced
d) All of above

10) For ammonia refrigerating systems, the tubes of a shell and tube condenser are made of
a) Copper b) Aluminium c) Steel d) Brass

11) The value of degree of saturation for Saturated Air is
a) 0.1 b) 0 c) 0.5 d) 1

12) The conditioned air supplied to the room must have the capacity to take up
a) Room sensible heat load only
b) Room latent heat load only
c) Both room sensible heat and latent heat loads
d) None of the above

13) If relative humidity is 100%, then
a) DBT is greater than WBT b) DBT is less than WBT
c) DBT is equal to WBT d) DBT is less than DPT

14) In a psychrometric process, the sensible heat added is 30 kJ/sand the latent heat added
is 20 kJ/s. The sensible heat factor for the process will be
a) 0.3 b) 0.67 c) 0.6 d) 1.5

15) The alignment circle is marked on the psychrometric chart at
a) 20°C DBT and 50% RH b) 26°C DBT and 50% RH
c) 20°C DBT and 60% RH d) 26°C DBT and 60% RH

16) Human beings need air conditioning as
a) They continuously dissipate heat due to metabolic activity
b) Body regulatory mechanisms need stable internal temperatures
c) Efficiency improves under controlled conditions
d) All of the above

17) Equivalent length (Le) for calculation of dynamic pressure loss is given by equation

a)
Cm

f
b)

m

fC
c)

C
fm

d)
f

Cm

18) For rectangular duct, the aspect ratio is equal to
a) Sum of longer and shorter side b) Difference of longer and shorter side
c) Product of longer and shorter side d) Ratio of longer to shorter side

19) Linde system for liquefaction of air is also known as
a) Claude system b) Cascade system c) Hampson system d) Carnot system

20) During Sensible Cooling of air, the wet bulb temperature
a) Increases b) Decrease c) Remains same d) Can’t predict

______________
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 B.E. (Mechanical) (Part – I) Examination, 2017
REFRIGERATION AND AIR CONDITIONING

Day and Date : Saturday, 6-5-2017 Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

  Instructions : 1) Attempt any two questions from each Section.
2) Use of non-programmable calculator, steam table, Psychometric chart

are allowed.
3) Assume suitable data wherever necessary.

SECTION – I

2. a) A vapour compression refrigerator works between the pressure limits of 60 bar and 25 bar.
The working fluid is just dry at the end of compression and there is no under-cooling of the
liquid before the expansion valve. Determine :

i) C.O.P of the cycle;

ii) Dryness Fraction of refrigerant at the inlet of compressor;

iii) Capacity of refrigerator in KW and in TR, if the fluid flow is at the rate of
5 kg/min.

Data :

Pressure
(bar)

Saturation
Temperature

(K)

Enthalpy (KJ/Kg) Entropy (KJ/KgK)

Liquid Vapour Liquid Vapour

60 295 151.96 293.29 0.554 1.0332

25 261 56.32 322.58 0.226 1.2464

12

b) Explain by flow diagram and on p-h diagram the compound compression with flash inter
cooling with single expansion valve along the flow line to evaporator. 8

3. a) Explain designation system for halocarbon refrigerants. Find chemical formula for R-22
and R-123. 6

b) Explain with the help of neat diagram Electrolux Refrigeration System. 7
c) Draw neat diagram of Regenerative air cooling system for air craft refrigeration and explain

it with the help of its T-S diagram. 7

4. a) Explain the Bell Coleman cycle with the help of its P-V and T-S diagram. Also show for
Bell Coleman cycle

1Rp

1
COP

1

−

=
⎟⎟⎠
⎞

⎜⎜⎝
⎛

γ
−γ

 where Rp = pressure ratio. 10
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b) Describe the simple Aqua-Ammonia Vapour absorption system with the help of neat
diagram. 6

c) Explain the effect of CFC on Ozone depletion. 4

SECTION – II

5. a) Explain the thermal exchange of human body with environment. 7
b) For DBT of 38°C and RH of 70%, Calculate the following for air if barometric pressure is

1 bar. 8
i) Specific Humidity

ii) Enthalpy of Air
iii) DPT

iv) Partial pressure of dry air.

Data :

Saturation
Temp.

(0c)

Absolute
Pressure

(bar)

Enthalpy (KJ/Kg) Entropy (KJ/KgK)

h
f

h
fg

h
g

S
f

S
fg

S
g

30 0.0425 125.8 2430.1 2556.3 0.437 8.016 8.453

31 0.0450 130.0 2428.1 2558.1 0.451 7.982 8.433

32 0.0476 134.2 2425.7 2559.9 0.464 7.948 8.413

33 0.0503 138.3 2423.4 2561.7 0.478 7.915 8.393

38 0.0663 159.2 2411.5 2570.7 0.546 7.749 8.295

c) Explain the limitations of VCRS system for production of low temperature. 5

6. a) Explain two stage cascade refrigeration system with its P-h diagram. 8
b) Write down general rules in designing the duct. 6
c) Define and explain the following : 6

i) DPT ii) GSHF iii) Equivalent Diameter

7. a) Air is flowing at the rate of 100 m3/min at 40°C dry bulb temperature and 50% relative
humidity is mixed with another air stream flowing at the rate of 20 m3/min at 26°C dry bulb
temperature and 50% relative humidity. The mixture flows over a cooling coil whose
apparatus dew point temperature is 10°C and by-pass factor is 0.2. Find the dry bulb
temperature and relative humidity of air leaving the coil. If this air is supplied to an air-
conditioned room where dry bulb temperature of 26°C and relative humidity of 50% is
maintained, also estimate : 12
i) Room sensible heat factor
ii) Cooling load capacity of the coil in TR.

b) Write a short note on-Bypass factor of cooling coil. 4
c) Explain the procedure to draw RSHF line on Psychrometric chart when supply air

conditions are not known. 4
_____________________
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B.E. (Mechanical) (Part – I) Examination, 2017
REFRIGERATION AND AIR CONDITIONING

Day and Date : Saturday, 6-5-2017 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

    Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes in
Answer Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only. Don’t
forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) Attempt any two questions from each Section.
4) Use of non-programmable calculator, steam table, Psychometric chart

are allowed.
5) Assume suitable data wherever necessary.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (20×1=20)
1) Human beings need air conditioning as

a) They continuously dissipate heat due to metabolic activity
b) Body regulatory mechanisms need stable internal temperatures
c) Efficiency improves under controlled conditions
d) All of the above

2) Equivalent length (Le) for calculation of dynamic pressure loss is given by equation

a)
Cm

f
b)

m

fC
c)

C
fm

d)
f

Cm

3) For rectangular duct, the aspect ratio is equal to
a) Sum of longer and shorter side b) Difference of longer and shorter side
c) Product of longer and shorter side d) Ratio of longer to shorter side

4) Linde system for liquefaction of air is also known as
a) Claude system b) Cascade system c) Hampson system d) Carnot system

5) During Sensible Cooling of air, the wet bulb temperature
a) Increases b) Decrease c) Remains same d) Can’t predict

6) A reversible Carnot cycle used for refrigeration comprises
a) Two isentropic and two adiabatic processes
b) Two isentropic and two constant volume processes
c) Two isentropic and two constant pressure process
d) Two isentropic and two isothermal processes

7) When water intercooling is used in multi-stage compression, it
a) Reduces the work to be done in high pressure compressor
b) Reduces the specific volume of refrigerant
c) Requires a compressor of less stroke volume
d) All of the above

P.T.O.
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8) The Freon group of refrigerants are also called as
a) Halo-carbon refrigerants b) Azeotrope refrigerants
c) Inorganic refrigerants d) Hydro-carbon refrigerants

9) In a three fluid vapour absorption refrigeration system, the hydrogen gas is used to
a) Improve system performance
b) Reduce the partial pressure of refrigerant in evaporator
c) Circulate the refrigerant
d) Provide a vapour seal

10) The sub-cooling in VCC system is used
a) Before compression b) Before throttling
c) After compression d) After throttling

11) CFC based refrigerants are being replaced as they are found to
a) Cause ozone layer depletion
b) Consume more energy
c) React with several materials of construction
d) Expensive

12) In aqua-ammonia and Lithium-bromide water absorption refrigeration systems, the
refrigerants are respectively
a) Water and water b) Water and lithium bromide
c) Ammonia and lithium bromide d) Ammonia and water

13) A boot-strap air cooling system has
a) One heat exchanger b) Two heat exchanger
c) Three heat exchanger d) Four and water

14) Use of flash tank helps
a) Flash gas formed during expansion can be removed at an intermediate pressure
b) Temperature of refrigerant vapour at the inlet to higher stage compressor can be

reduced
c) Pressure drop in evaporator can be reduced
d) All of above

15) For ammonia refrigerating systems, the tubes of a shell and tube condenser are made of
a) Copper b) Aluminium c) Steel d) Brass

16) The value of degree of saturation for Saturated Air is
a) 0.1 b) 0 c) 0.5 d) 1

17) The conditioned air supplied to the room must have the capacity to take up
a) Room sensible heat load only
b) Room latent heat load only
c) Both room sensible heat and latent heat loads
d) None of the above

18) If relative humidity is 100%, then
a) DBT is greater than WBT b) DBT is less than WBT
c) DBT is equal to WBT d) DBT is less than DPT

19) In a psychrometric process, the sensible heat added is 30 kJ/sand the latent heat added
is 20 kJ/s. The sensible heat factor for the process will be
a) 0.3 b) 0.67 c) 0.6 d) 1.5

20) The alignment circle is marked on the psychrometric chart at
a) 20°C DBT and 50% RH b) 26°C DBT and 50% RH
c) 20°C DBT and 60% RH d) 26°C DBT and 60% RH

______________
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Seat
No.

 B.E. (Mechanical) (Part – I) Examination, 2017
REFRIGERATION AND AIR CONDITIONING

Day and Date : Saturday, 6-5-2017 Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

  Instructions : 1) Attempt any two questions from each Section.
2) Use of non-programmable calculator, steam table, Psychometric chart

are allowed.
3) Assume suitable data wherever necessary.

SECTION – I

2. a) A vapour compression refrigerator works between the pressure limits of 60 bar and 25 bar.
The working fluid is just dry at the end of compression and there is no under-cooling of the
liquid before the expansion valve. Determine :

i) C.O.P of the cycle;

ii) Dryness Fraction of refrigerant at the inlet of compressor;

iii) Capacity of refrigerator in KW and in TR, if the fluid flow is at the rate of
5 kg/min.

Data :

Pressure
(bar)

Saturation
Temperature

(K)

Enthalpy (KJ/Kg) Entropy (KJ/KgK)

Liquid Vapour Liquid Vapour

60 295 151.96 293.29 0.554 1.0332

25 261 56.32 322.58 0.226 1.2464

12

b) Explain by flow diagram and on p-h diagram the compound compression with flash inter
cooling with single expansion valve along the flow line to evaporator. 8

3. a) Explain designation system for halocarbon refrigerants. Find chemical formula for R-22
and R-123. 6

b) Explain with the help of neat diagram Electrolux Refrigeration System. 7
c) Draw neat diagram of Regenerative air cooling system for air craft refrigeration and explain

it with the help of its T-S diagram. 7

4. a) Explain the Bell Coleman cycle with the help of its P-V and T-S diagram. Also show for
Bell Coleman cycle

1Rp

1
COP

1

−

=
⎟⎟⎠
⎞
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 where Rp = pressure ratio. 10
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b) Describe the simple Aqua-Ammonia Vapour absorption system with the help of neat
diagram. 6

c) Explain the effect of CFC on Ozone depletion. 4

SECTION – II

5. a) Explain the thermal exchange of human body with environment. 7
b) For DBT of 38°C and RH of 70%, Calculate the following for air if barometric pressure is

1 bar. 8
i) Specific Humidity

ii) Enthalpy of Air
iii) DPT

iv) Partial pressure of dry air.

Data :

Saturation
Temp.

(0c)

Absolute
Pressure

(bar)

Enthalpy (KJ/Kg) Entropy (KJ/KgK)

h
f

h
fg

h
g

S
f

S
fg

S
g

30 0.0425 125.8 2430.1 2556.3 0.437 8.016 8.453

31 0.0450 130.0 2428.1 2558.1 0.451 7.982 8.433

32 0.0476 134.2 2425.7 2559.9 0.464 7.948 8.413

33 0.0503 138.3 2423.4 2561.7 0.478 7.915 8.393

38 0.0663 159.2 2411.5 2570.7 0.546 7.749 8.295

c) Explain the limitations of VCRS system for production of low temperature. 5

6. a) Explain two stage cascade refrigeration system with its P-h diagram. 8
b) Write down general rules in designing the duct. 6
c) Define and explain the following : 6

i) DPT ii) GSHF iii) Equivalent Diameter

7. a) Air is flowing at the rate of 100 m3/min at 40°C dry bulb temperature and 50% relative
humidity is mixed with another air stream flowing at the rate of 20 m3/min at 26°C dry bulb
temperature and 50% relative humidity. The mixture flows over a cooling coil whose
apparatus dew point temperature is 10°C and by-pass factor is 0.2. Find the dry bulb
temperature and relative humidity of air leaving the coil. If this air is supplied to an air-
conditioned room where dry bulb temperature of 26°C and relative humidity of 50% is
maintained, also estimate : 12
i) Room sensible heat factor
ii) Cooling load capacity of the coil in TR.

b) Write a short note on-Bypass factor of cooling coil. 4
c) Explain the procedure to draw RSHF line on Psychrometric chart when supply air

conditions are not known. 4
_____________________
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B.E. (Mechanical) (Part – I) Examination, 2017
REFRIGERATION AND AIR CONDITIONING

Day and Date : Saturday, 6-5-2017 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

    Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes in
Answer Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only. Don’t
forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) Attempt any two questions from each Section.
4) Use of non-programmable calculator, steam table, Psychometric chart

are allowed.
5) Assume suitable data wherever necessary.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (20×1=20)
1) The value of degree of saturation for Saturated Air is

a) 0.1 b) 0 c) 0.5 d) 1
2) The conditioned air supplied to the room must have the capacity to take up

a) Room sensible heat load only
b) Room latent heat load only
c) Both room sensible heat and latent heat loads
d) None of the above

3) If relative humidity is 100%, then
a) DBT is greater than WBT b) DBT is less than WBT
c) DBT is equal to WBT d) DBT is less than DPT

4) In a psychrometric process, the sensible heat added is 30 kJ/sand the latent heat added
is 20 kJ/s. The sensible heat factor for the process will be
a) 0.3 b) 0.67 c) 0.6 d) 1.5

5) The alignment circle is marked on the psychrometric chart at
a) 20°C DBT and 50% RH b) 26°C DBT and 50% RH
c) 20°C DBT and 60% RH d) 26°C DBT and 60% RH

6) Human beings need air conditioning as
a) They continuously dissipate heat due to metabolic activity
b) Body regulatory mechanisms need stable internal temperatures
c) Efficiency improves under controlled conditions
d) All of the above

7) Equivalent length (Le) for calculation of dynamic pressure loss is given by equation

a)
Cm

f
b)

m

fC
c)

C
fm

d)
f

Cm

8) For rectangular duct, the aspect ratio is equal to
a) Sum of longer and shorter side b) Difference of longer and shorter side
c) Product of longer and shorter side d) Ratio of longer to shorter side

P.T.O.



Set R

SLR-VB – 107 -2- �������	
�

9) Linde system for liquefaction of air is also known as
a) Claude system b) Cascade system c) Hampson system d) Carnot system

10) During Sensible Cooling of air, the wet bulb temperature
a) Increases b) Decrease c) Remains same d) Can’t predict

11) A reversible Carnot cycle used for refrigeration comprises
a) Two isentropic and two adiabatic processes
b) Two isentropic and two constant volume processes
c) Two isentropic and two constant pressure process
d) Two isentropic and two isothermal processes

12) When water intercooling is used in multi-stage compression, it
a) Reduces the work to be done in high pressure compressor
b) Reduces the specific volume of refrigerant
c) Requires a compressor of less stroke volume
d) All of the above

13) The Freon group of refrigerants are also called as
a) Halo-carbon refrigerants b) Azeotrope refrigerants
c) Inorganic refrigerants d) Hydro-carbon refrigerants

14) In a three fluid vapour absorption refrigeration system, the hydrogen gas is used to
a) Improve system performance
b) Reduce the partial pressure of refrigerant in evaporator
c) Circulate the refrigerant
d) Provide a vapour seal

15) The sub-cooling in VCC system is used
a) Before compression b) Before throttling
c) After compression d) After throttling

16) CFC based refrigerants are being replaced as they are found to
a) Cause ozone layer depletion
b) Consume more energy
c) React with several materials of construction
d) Expensive

17) In aqua-ammonia and Lithium-bromide water absorption refrigeration systems, the
refrigerants are respectively
a) Water and water b) Water and lithium bromide
c) Ammonia and lithium bromide d) Ammonia and water

18) A boot-strap air cooling system has
a) One heat exchanger b) Two heat exchanger
c) Three heat exchanger d) Four and water

19) Use of flash tank helps
a) Flash gas formed during expansion can be removed at an intermediate pressure
b) Temperature of refrigerant vapour at the inlet to higher stage compressor can be

reduced
c) Pressure drop in evaporator can be reduced
d) All of above

20) For ammonia refrigerating systems, the tubes of a shell and tube condenser are made of
a) Copper b) Aluminium c) Steel d) Brass

______________
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Seat
No.

 B.E. (Mechanical) (Part – I) Examination, 2017
REFRIGERATION AND AIR CONDITIONING

Day and Date : Saturday, 6-5-2017 Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

  Instructions : 1) Attempt any two questions from each Section.
2) Use of non-programmable calculator, steam table, Psychometric chart

are allowed.
3) Assume suitable data wherever necessary.

SECTION – I

2. a) A vapour compression refrigerator works between the pressure limits of 60 bar and 25 bar.
The working fluid is just dry at the end of compression and there is no under-cooling of the
liquid before the expansion valve. Determine :

i) C.O.P of the cycle;

ii) Dryness Fraction of refrigerant at the inlet of compressor;

iii) Capacity of refrigerator in KW and in TR, if the fluid flow is at the rate of
5 kg/min.

Data :

Pressure
(bar)

Saturation
Temperature

(K)

Enthalpy (KJ/Kg) Entropy (KJ/KgK)

Liquid Vapour Liquid Vapour

60 295 151.96 293.29 0.554 1.0332

25 261 56.32 322.58 0.226 1.2464

12

b) Explain by flow diagram and on p-h diagram the compound compression with flash inter
cooling with single expansion valve along the flow line to evaporator. 8

3. a) Explain designation system for halocarbon refrigerants. Find chemical formula for R-22
and R-123. 6

b) Explain with the help of neat diagram Electrolux Refrigeration System. 7
c) Draw neat diagram of Regenerative air cooling system for air craft refrigeration and explain

it with the help of its T-S diagram. 7

4. a) Explain the Bell Coleman cycle with the help of its P-V and T-S diagram. Also show for
Bell Coleman cycle

1Rp

1
COP

1

−

=
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 where Rp = pressure ratio. 10
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b) Describe the simple Aqua-Ammonia Vapour absorption system with the help of neat
diagram. 6

c) Explain the effect of CFC on Ozone depletion. 4

SECTION – II

5. a) Explain the thermal exchange of human body with environment. 7
b) For DBT of 38°C and RH of 70%, Calculate the following for air if barometric pressure is

1 bar. 8
i) Specific Humidity

ii) Enthalpy of Air
iii) DPT

iv) Partial pressure of dry air.

Data :

Saturation
Temp.

(0c)

Absolute
Pressure

(bar)

Enthalpy (KJ/Kg) Entropy (KJ/KgK)

h
f

h
fg

h
g

S
f

S
fg

S
g

30 0.0425 125.8 2430.1 2556.3 0.437 8.016 8.453

31 0.0450 130.0 2428.1 2558.1 0.451 7.982 8.433

32 0.0476 134.2 2425.7 2559.9 0.464 7.948 8.413

33 0.0503 138.3 2423.4 2561.7 0.478 7.915 8.393

38 0.0663 159.2 2411.5 2570.7 0.546 7.749 8.295

c) Explain the limitations of VCRS system for production of low temperature. 5

6. a) Explain two stage cascade refrigeration system with its P-h diagram. 8
b) Write down general rules in designing the duct. 6
c) Define and explain the following : 6

i) DPT ii) GSHF iii) Equivalent Diameter

7. a) Air is flowing at the rate of 100 m3/min at 40°C dry bulb temperature and 50% relative
humidity is mixed with another air stream flowing at the rate of 20 m3/min at 26°C dry bulb
temperature and 50% relative humidity. The mixture flows over a cooling coil whose
apparatus dew point temperature is 10°C and by-pass factor is 0.2. Find the dry bulb
temperature and relative humidity of air leaving the coil. If this air is supplied to an air-
conditioned room where dry bulb temperature of 26°C and relative humidity of 50% is
maintained, also estimate : 12
i) Room sensible heat factor
ii) Cooling load capacity of the coil in TR.

b) Write a short note on-Bypass factor of cooling coil. 4
c) Explain the procedure to draw RSHF line on Psychrometric chart when supply air

conditions are not known. 4
_____________________
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B.E. (Mechanical) (Part – I) Examination, 2017
REFRIGERATION AND AIR CONDITIONING

Day and Date : Saturday, 6-5-2017 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

    Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes in
Answer Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only. Don’t
forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) Attempt any two questions from each Section.
4) Use of non-programmable calculator, steam table, Psychometric chart

are allowed.
5) Assume suitable data wherever necessary.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (20×1=20)

1) CFC based refrigerants are being replaced as they are found to
a) Cause ozone layer depletion
b) Consume more energy
c) React with several materials of construction
d) Expensive

2) In aqua-ammonia and Lithium-bromide water absorption refrigeration systems, the
refrigerants are respectively
a) Water and water b) Water and lithium bromide
c) Ammonia and lithium bromide d) Ammonia and water

3) A boot-strap air cooling system has
a) One heat exchanger b) Two heat exchanger
c) Three heat exchanger d) Four and water

4) Use of flash tank helps
a) Flash gas formed during expansion can be removed at an intermediate pressure
b) Temperature of refrigerant vapour at the inlet to higher stage compressor can be

reduced
c) Pressure drop in evaporator can be reduced
d) All of above

5) For ammonia refrigerating systems, the tubes of a shell and tube condenser are made of
a) Copper b) Aluminium c) Steel d) Brass

6) The value of degree of saturation for Saturated Air is
a) 0.1 b) 0 c) 0.5 d) 1

7) The conditioned air supplied to the room must have the capacity to take up
a) Room sensible heat load only
b) Room latent heat load only
c) Both room sensible heat and latent heat loads
d) None of the above

P.T.O.
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8) If relative humidity is 100%, then
a) DBT is greater than WBT b) DBT is less than WBT
c) DBT is equal to WBT d) DBT is less than DPT

9) In a psychrometric process, the sensible heat added is 30 kJ/sand the latent heat added
is 20 kJ/s. The sensible heat factor for the process will be
a) 0.3 b) 0.67 c) 0.6 d) 1.5

10) The alignment circle is marked on the psychrometric chart at
a) 20°C DBT and 50% RH b) 26°C DBT and 50% RH
c) 20°C DBT and 60% RH d) 26°C DBT and 60% RH

11) Human beings need air conditioning as
a) They continuously dissipate heat due to metabolic activity
b) Body regulatory mechanisms need stable internal temperatures
c) Efficiency improves under controlled conditions
d) All of the above

12) Equivalent length (Le) for calculation of dynamic pressure loss is given by equation

a)
Cm

f
b)

m

fC
c)

C
fm

d)
f

Cm

13) For rectangular duct, the aspect ratio is equal to
a) Sum of longer and shorter side b) Difference of longer and shorter side
c) Product of longer and shorter side d) Ratio of longer to shorter side

14) Linde system for liquefaction of air is also known as
a) Claude system b) Cascade system c) Hampson system d) Carnot system

15) During Sensible Cooling of air, the wet bulb temperature
a) Increases b) Decrease c) Remains same d) Can’t predict

16) A reversible Carnot cycle used for refrigeration comprises
a) Two isentropic and two adiabatic processes
b) Two isentropic and two constant volume processes
c) Two isentropic and two constant pressure process
d) Two isentropic and two isothermal processes

17) When water intercooling is used in multi-stage compression, it
a) Reduces the work to be done in high pressure compressor
b) Reduces the specific volume of refrigerant
c) Requires a compressor of less stroke volume
d) All of the above

18) The Freon group of refrigerants are also called as
a) Halo-carbon refrigerants b) Azeotrope refrigerants
c) Inorganic refrigerants d) Hydro-carbon refrigerants

19) In a three fluid vapour absorption refrigeration system, the hydrogen gas is used to
a) Improve system performance
b) Reduce the partial pressure of refrigerant in evaporator
c) Circulate the refrigerant
d) Provide a vapour seal

20) The sub-cooling in VCC system is used
a) Before compression b) Before throttling
c) After compression d) After throttling

______________
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Seat
No.

 B.E. (Mechanical) (Part – I) Examination, 2017
REFRIGERATION AND AIR CONDITIONING

Day and Date : Saturday, 6-5-2017 Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

  Instructions : 1) Attempt any two questions from each Section.
2) Use of non-programmable calculator, steam table, Psychometric chart

are allowed.
3) Assume suitable data wherever necessary.

SECTION – I

2. a) A vapour compression refrigerator works between the pressure limits of 60 bar and 25 bar.
The working fluid is just dry at the end of compression and there is no under-cooling of the
liquid before the expansion valve. Determine :

i) C.O.P of the cycle;

ii) Dryness Fraction of refrigerant at the inlet of compressor;

iii) Capacity of refrigerator in KW and in TR, if the fluid flow is at the rate of
5 kg/min.

Data :

Pressure
(bar)

Saturation
Temperature

(K)

Enthalpy (KJ/Kg) Entropy (KJ/KgK)

Liquid Vapour Liquid Vapour

60 295 151.96 293.29 0.554 1.0332

25 261 56.32 322.58 0.226 1.2464

12

b) Explain by flow diagram and on p-h diagram the compound compression with flash inter
cooling with single expansion valve along the flow line to evaporator. 8

3. a) Explain designation system for halocarbon refrigerants. Find chemical formula for R-22
and R-123. 6

b) Explain with the help of neat diagram Electrolux Refrigeration System. 7
c) Draw neat diagram of Regenerative air cooling system for air craft refrigeration and explain

it with the help of its T-S diagram. 7

4. a) Explain the Bell Coleman cycle with the help of its P-V and T-S diagram. Also show for
Bell Coleman cycle

1Rp

1
COP

1

−

=
⎟⎟⎠
⎞

⎜⎜⎝
⎛

γ
−γ

 where Rp = pressure ratio. 10
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b) Describe the simple Aqua-Ammonia Vapour absorption system with the help of neat
diagram. 6

c) Explain the effect of CFC on Ozone depletion. 4

SECTION – II

5. a) Explain the thermal exchange of human body with environment. 7
b) For DBT of 38°C and RH of 70%, Calculate the following for air if barometric pressure is

1 bar. 8
i) Specific Humidity

ii) Enthalpy of Air
iii) DPT

iv) Partial pressure of dry air.

Data :

Saturation
Temp.

(0c)

Absolute
Pressure

(bar)

Enthalpy (KJ/Kg) Entropy (KJ/KgK)

h
f

h
fg

h
g

S
f

S
fg

S
g

30 0.0425 125.8 2430.1 2556.3 0.437 8.016 8.453

31 0.0450 130.0 2428.1 2558.1 0.451 7.982 8.433

32 0.0476 134.2 2425.7 2559.9 0.464 7.948 8.413

33 0.0503 138.3 2423.4 2561.7 0.478 7.915 8.393

38 0.0663 159.2 2411.5 2570.7 0.546 7.749 8.295

c) Explain the limitations of VCRS system for production of low temperature. 5

6. a) Explain two stage cascade refrigeration system with its P-h diagram. 8
b) Write down general rules in designing the duct. 6
c) Define and explain the following : 6

i) DPT ii) GSHF iii) Equivalent Diameter

7. a) Air is flowing at the rate of 100 m3/min at 40°C dry bulb temperature and 50% relative
humidity is mixed with another air stream flowing at the rate of 20 m3/min at 26°C dry bulb
temperature and 50% relative humidity. The mixture flows over a cooling coil whose
apparatus dew point temperature is 10°C and by-pass factor is 0.2. Find the dry bulb
temperature and relative humidity of air leaving the coil. If this air is supplied to an air-
conditioned room where dry bulb temperature of 26°C and relative humidity of 50% is
maintained, also estimate : 12
i) Room sensible heat factor
ii) Cooling load capacity of the coil in TR.

b) Write a short note on-Bypass factor of cooling coil. 4
c) Explain the procedure to draw RSHF line on Psychrometric chart when supply air

conditions are not known. 4
_____________________
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B.E. (Mechanical Engineering) (Part – I) Examination, 2017
Professional Elective – 3

FINITE ELEMENT METHODS

Day and Date : Monday, 8-5-2017 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Note : 1) Figures to the right indicate full marks.
2) Q. No. 1 is compulsory. It should be solved in first

30 minutes in Answer Book Page No. 3. Each question
carries one mark.

3) Answer MCQ/Objective type questions on Page No. 3
only. Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top
of Page.

MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 20

1. Choose the correct answer : 20

1) The function which dictate the nodal contribution of field variable is
A) Stress function B) Displacement function
C) Force function D) Shape function

2) For analysis of fluid problems the appropriate commercial software package is
A) Catia B) Pro-E C) FLUENT D) Hypermesh

3) A measure of distortion of a element is
A) bandwidth B) damping ratio C) aspect ratio D) shape function

4) In computer integrated manufacturing (CIM) FEM is the following phase of a manufacturing
A) CAD B) CAM C) CAE D) CAD/CAM

5) The element with quadratic interpolation function is called as
A) Quadratic element B) Cubic element
C) Linear D) None of the above

6) A problem which is not a function of a time
A) Eigen value problem B) Steady state problem
C) Transient problem D) Propagation problem

7) Interpolation functions can take any mathematical forms although in practice they are usually
A) Trigonometric B) Exponential C) Polynomials D) None of the above
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8) FEM is
A) Exact method B) Approximate method
C) Both A) and C) D) None of the above

9) In finite element method the term finite stands for
A) Finite number of element B) Finite number of nodes
C) Finite number of equations D) Finite number of degrees of freedom

10) The matrix showing relation between strain vector and displacement vector or temperature
vector and temperature gradient is
A) [D] B) [K] C) [C] D) [B]

11) The material property matrix is represented as
A) [D] B) [K] C) [C] D) [B]

12) Which of the following is a weighted residual method ?
A) Galerkin’s method B) Variational method
C) Potential energy method D) All of the above

13) Shock spectrum analysis is
A) Steady state problem B) Eigen value problem
C) Transient problem D) Static analysis

14) Tetrahedron with four corner nodes relates
A) 3D simplex element B) Complex element
C) Multiplex element D) None

15) Which problem area does stress analysis of crankshaft belong to ?
A) Steady state problem B) Eigen value problem
C) Propagation problem D) None of the above

16) Acoustic analysis of engine is best solved by
A) Finite volume method B) Boundary element method
C) Finite difference method D) Finite element analysis

17) If a matrix is singular it means _________
A) All diagonal terms are non zero B) Inverse of the matrix is negative
C) Diagonal terms are zero D) Inverse does not exist

18) Preprocessing consist of
A) Building geometry B) Check the results
C) Define material properties D) Assign boundary conditions

19) Which symmetry is applicable for stress analysis of a tensile test specimen ?
A) Planar B) Axial
C) Planar and axial D) Either or all of above

20) The equations defining the approximating distribution are known as
A) Interpolation B) Integration C) Extrapolation D) Decomposition

_____________________
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FINITE ELEMENT METHODS
Day and Date : Monday, 8-5-2017 Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

Note : 1) Answer any two questions from Section I and Section II.
2) Figures to the right indicate full marks.
3) Assume suitable data if necessary and mention it clearly.

SECTION – I

2. a) Explain formulation of the elements characteristics matrices and vectors for
ID pin jointed bar element. 7

b) State and explain properties of global stiffness matrix. 6

c) Solve by subdomain and Galerkin method and compare with exact solution, for u(0.5) 7

1x00xu
dx

ud 2
2

2

≤≤=−+

B.C.S. u(0) = 0 .... EBC

( ) 11
dx

du
=  .... NBC

3. a) Discuss the various matrices stated in the following equation. 7

[ ] [ ] [ ] [ ]∫= Ο dvBDBk
T

b) Explain one dimensional elasticity. 7

c) Discuss one dimensional, two dimensional and three dimensional elements and their
properties. 6

4. Write short notes on any five : (4×5=20)

a) Principle of minimum potential energy.

b) Explain axi-symmetric elasticity.

c) Explain an axi-symmetric element.

d) Explain any four choice of element type with application.

e) Simplification using symmetry.

f) Method of weighted residuals.
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SECTION – II

5. a) Derive for shape function for one dimensional simplex element in natural coordinate. 7

b) Explain isoparametric, subparametric and superparametric elements. 6

c) Explain element distortions. 7

6. a) Explain the following element checks offered by finite element packages.

i) Mid side mode position

ii) Internal angle. 7

b) Explain model validity and accuracy using approximation of geometry and material property. 7

c) Differentiate linear FEA and non linear FEA. 6

7. Write short notes on any five : (4×5=20)

a) Geometric non-linearity

b) Convergence of interpolation functions

c) Explain numerical integration

d) Mesh refinement

e) Modal analysis

f) Explain transient thermal problems.

_____________________
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Day and Date : Monday, 8-5-2017 Max. Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Note : 1) Figures to the right indicate full marks.
2) Q. No. 1 is compulsory. It should be solved in first

30 minutes in Answer Book Page No. 3. Each question
carries one mark.

3) Answer MCQ/Objective type questions on Page No. 3
only. Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top
of Page.

MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 20

1. Choose the correct answer : 20

1) Acoustic analysis of engine is best solved by
A) Finite volume method B) Boundary element method
C) Finite difference method D) Finite element analysis

2) If a matrix is singular it means _________
A) All diagonal terms are non zero B) Inverse of the matrix is negative
C) Diagonal terms are zero D) Inverse does not exist

3) Preprocessing consist of
A) Building geometry B) Check the results
C) Define material properties D) Assign boundary conditions

4) Which symmetry is applicable for stress analysis of a tensile test specimen ?
A) Planar B) Axial
C) Planar and axial D) Either or all of above

5) The equations defining the approximating distribution are known as
A) Interpolation B) Integration C) Extrapolation D) Decomposition

6) The function which dictate the nodal contribution of field variable is
A) Stress function B) Displacement function
C) Force function D) Shape function
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7) For analysis of fluid problems the appropriate commercial software package is
A) Catia B) Pro-E C) FLUENT D) Hypermesh

8) A measure of distortion of a element is
A) bandwidth B) damping ratio C) aspect ratio D) shape function

9) In computer integrated manufacturing (CIM) FEM is the following phase of a manufacturing
A) CAD B) CAM C) CAE D) CAD/CAM

10) The element with quadratic interpolation function is called as
A) Quadratic element B) Cubic element
C) Linear D) None of the above

11) A problem which is not a function of a time
A) Eigen value problem B) Steady state problem
C) Transient problem D) Propagation problem

12) Interpolation functions can take any mathematical forms although in practice they are usually
A) Trigonometric B) Exponential C) Polynomials D) None of the above

13) FEM is
A) Exact method B) Approximate method
C) Both A) and C) D) None of the above

14) In finite element method the term finite stands for
A) Finite number of element B) Finite number of nodes
C) Finite number of equations D) Finite number of degrees of freedom

15) The matrix showing relation between strain vector and displacement vector or temperature
vector and temperature gradient is
A) [D] B) [K] C) [C] D) [B]

16) The material property matrix is represented as
A) [D] B) [K] C) [C] D) [B]

17) Which of the following is a weighted residual method ?
A) Galerkin’s method B) Variational method
C) Potential energy method D) All of the above

18) Shock spectrum analysis is
A) Steady state problem B) Eigen value problem
C) Transient problem D) Static analysis

19) Tetrahedron with four corner nodes relates
A) 3D simplex element B) Complex element
C) Multiplex element D) None

20) Which problem area does stress analysis of crankshaft belong to ?
A) Steady state problem B) Eigen value problem
C) Propagation problem D) None of the above

_____________________
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Day and Date : Monday, 8-5-2017 Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

Note : 1) Answer any two questions from Section I and Section II.
2) Figures to the right indicate full marks.
3) Assume suitable data if necessary and mention it clearly.

SECTION – I

2. a) Explain formulation of the elements characteristics matrices and vectors for
ID pin jointed bar element. 7

b) State and explain properties of global stiffness matrix. 6

c) Solve by subdomain and Galerkin method and compare with exact solution, for u(0.5) 7

1x00xu
dx

ud 2
2

2

≤≤=−+

B.C.S. u(0) = 0 .... EBC

( ) 11
dx

du
=  .... NBC

3. a) Discuss the various matrices stated in the following equation. 7

[ ] [ ] [ ] [ ]∫= Ο dvBDBk
T

b) Explain one dimensional elasticity. 7

c) Discuss one dimensional, two dimensional and three dimensional elements and their
properties. 6

4. Write short notes on any five : (4×5=20)

a) Principle of minimum potential energy.

b) Explain axi-symmetric elasticity.

c) Explain an axi-symmetric element.

d) Explain any four choice of element type with application.

e) Simplification using symmetry.

f) Method of weighted residuals.
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SECTION – II

5. a) Derive for shape function for one dimensional simplex element in natural coordinate. 7

b) Explain isoparametric, subparametric and superparametric elements. 6

c) Explain element distortions. 7

6. a) Explain the following element checks offered by finite element packages.

i) Mid side mode position

ii) Internal angle. 7

b) Explain model validity and accuracy using approximation of geometry and material property. 7

c) Differentiate linear FEA and non linear FEA. 6

7. Write short notes on any five : (4×5=20)

a) Geometric non-linearity

b) Convergence of interpolation functions

c) Explain numerical integration

d) Mesh refinement

e) Modal analysis

f) Explain transient thermal problems.

_____________________
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Note : 1) Figures to the right indicate full marks.
2) Q. No. 1 is compulsory. It should be solved in first

30 minutes in Answer Book Page No. 3. Each question
carries one mark.

3) Answer MCQ/Objective type questions on Page No. 3
only. Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top
of Page.

MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 20

1. Choose the correct answer : 20

1) The material property matrix is represented as
A) [D] B) [K] C) [C] D) [B]

2) Which of the following is a weighted residual method ?
A) Galerkin’s method B) Variational method
C) Potential energy method D) All of the above

3) Shock spectrum analysis is
A) Steady state problem B) Eigen value problem
C) Transient problem D) Static analysis

4) Tetrahedron with four corner nodes relates
A) 3D simplex element B) Complex element
C) Multiplex element D) None

5) Which problem area does stress analysis of crankshaft belong to ?
A) Steady state problem B) Eigen value problem
C) Propagation problem D) None of the above

6) Acoustic analysis of engine is best solved by
A) Finite volume method B) Boundary element method
C) Finite difference method D) Finite element analysis
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7) If a matrix is singular it means _________
A) All diagonal terms are non zero B) Inverse of the matrix is negative
C) Diagonal terms are zero D) Inverse does not exist

8) Preprocessing consist of
A) Building geometry B) Check the results
C) Define material properties D) Assign boundary conditions

9) Which symmetry is applicable for stress analysis of a tensile test specimen ?
A) Planar B) Axial
C) Planar and axial D) Either or all of above

10) The equations defining the approximating distribution are known as
A) Interpolation B) Integration C) Extrapolation D) Decomposition

11) The function which dictate the nodal contribution of field variable is
A) Stress function B) Displacement function
C) Force function D) Shape function

12) For analysis of fluid problems the appropriate commercial software package is
A) Catia B) Pro-E C) FLUENT D) Hypermesh

13) A measure of distortion of a element is
A) bandwidth B) damping ratio C) aspect ratio D) shape function

14) In computer integrated manufacturing (CIM) FEM is the following phase of a manufacturing
A) CAD B) CAM C) CAE D) CAD/CAM

15) The element with quadratic interpolation function is called as
A) Quadratic element B) Cubic element
C) Linear D) None of the above

16) A problem which is not a function of a time
A) Eigen value problem B) Steady state problem
C) Transient problem D) Propagation problem

17) Interpolation functions can take any mathematical forms although in practice they are usually
A) Trigonometric B) Exponential C) Polynomials D) None of the above

18) FEM is
A) Exact method B) Approximate method
C) Both A) and C) D) None of the above

19) In finite element method the term finite stands for
A) Finite number of element B) Finite number of nodes
C) Finite number of equations D) Finite number of degrees of freedom

20) The matrix showing relation between strain vector and displacement vector or temperature
vector and temperature gradient is
A) [D] B) [K] C) [C] D) [B]

_____________________
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Time : 3.00 p.m. to 6.00 p.m.

Note : 1) Answer any two questions from Section I and Section II.
2) Figures to the right indicate full marks.
3) Assume suitable data if necessary and mention it clearly.

SECTION – I

2. a) Explain formulation of the elements characteristics matrices and vectors for
ID pin jointed bar element. 7

b) State and explain properties of global stiffness matrix. 6

c) Solve by subdomain and Galerkin method and compare with exact solution, for u(0.5) 7

1x00xu
dx

ud 2
2

2

≤≤=−+

B.C.S. u(0) = 0 .... EBC

( ) 11
dx

du
=  .... NBC

3. a) Discuss the various matrices stated in the following equation. 7

[ ] [ ] [ ] [ ]∫= Ο dvBDBk
T

b) Explain one dimensional elasticity. 7

c) Discuss one dimensional, two dimensional and three dimensional elements and their
properties. 6

4. Write short notes on any five : (4×5=20)

a) Principle of minimum potential energy.

b) Explain axi-symmetric elasticity.

c) Explain an axi-symmetric element.

d) Explain any four choice of element type with application.

e) Simplification using symmetry.

f) Method of weighted residuals.
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SECTION – II

5. a) Derive for shape function for one dimensional simplex element in natural coordinate. 7

b) Explain isoparametric, subparametric and superparametric elements. 6

c) Explain element distortions. 7

6. a) Explain the following element checks offered by finite element packages.

i) Mid side mode position

ii) Internal angle. 7

b) Explain model validity and accuracy using approximation of geometry and material property. 7

c) Differentiate linear FEA and non linear FEA. 6

7. Write short notes on any five : (4×5=20)

a) Geometric non-linearity

b) Convergence of interpolation functions

c) Explain numerical integration

d) Mesh refinement

e) Modal analysis

f) Explain transient thermal problems.

_____________________



P.T.O.

�������	
� SLR-VB – 108

Seat
No.

B.E. (Mechanical Engineering) (Part – I) Examination, 2017
Professional Elective – 3

FINITE ELEMENT METHODS

Day and Date : Monday, 8-5-2017 Max. Marks : 100
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Note : 1) Figures to the right indicate full marks.
2) Q. No. 1 is compulsory. It should be solved in first

30 minutes in Answer Book Page No. 3. Each question
carries one mark.

3) Answer MCQ/Objective type questions on Page No. 3
only. Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top
of Page.

MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 20

1. Choose the correct answer : 20

1) A problem which is not a function of a time
A) Eigen value problem B) Steady state problem
C) Transient problem D) Propagation problem

2) Interpolation functions can take any mathematical forms although in practice they are usually
A) Trigonometric B) Exponential C) Polynomials D) None of the above

3) FEM is
A) Exact method B) Approximate method
C) Both A) and C) D) None of the above

4) In finite element method the term finite stands for
A) Finite number of element B) Finite number of nodes
C) Finite number of equations D) Finite number of degrees of freedom

5) The matrix showing relation between strain vector and displacement vector or temperature
vector and temperature gradient is
A) [D] B) [K] C) [C] D) [B]

6) The material property matrix is represented as
A) [D] B) [K] C) [C] D) [B]

7) Which of the following is a weighted residual method ?
A) Galerkin’s method B) Variational method
C) Potential energy method D) All of the above
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8) Shock spectrum analysis is
A) Steady state problem B) Eigen value problem
C) Transient problem D) Static analysis

9) Tetrahedron with four corner nodes relates
A) 3D simplex element B) Complex element
C) Multiplex element D) None

10) Which problem area does stress analysis of crankshaft belong to ?
A) Steady state problem B) Eigen value problem
C) Propagation problem D) None of the above

11) Acoustic analysis of engine is best solved by
A) Finite volume method B) Boundary element method
C) Finite difference method D) Finite element analysis

12) If a matrix is singular it means _________
A) All diagonal terms are non zero B) Inverse of the matrix is negative
C) Diagonal terms are zero D) Inverse does not exist

13) Preprocessing consist of
A) Building geometry B) Check the results
C) Define material properties D) Assign boundary conditions

14) Which symmetry is applicable for stress analysis of a tensile test specimen ?
A) Planar B) Axial
C) Planar and axial D) Either or all of above

15) The equations defining the approximating distribution are known as
A) Interpolation B) Integration C) Extrapolation D) Decomposition

16) The function which dictate the nodal contribution of field variable is
A) Stress function B) Displacement function
C) Force function D) Shape function

17) For analysis of fluid problems the appropriate commercial software package is
A) Catia B) Pro-E C) FLUENT D) Hypermesh

18) A measure of distortion of a element is
A) bandwidth B) damping ratio C) aspect ratio D) shape function

19) In computer integrated manufacturing (CIM) FEM is the following phase of a manufacturing
A) CAD B) CAM C) CAE D) CAD/CAM

20) The element with quadratic interpolation function is called as
A) Quadratic element B) Cubic element
C) Linear D) None of the above

_____________________



-3-�������	
� SLR-VB – 108

Seat
No.

B.E. (Mechanical Engineering) (Part – I) Examination, 2017
Professional Elective – 3

FINITE ELEMENT METHODS
Day and Date : Monday, 8-5-2017 Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

Note : 1) Answer any two questions from Section I and Section II.
2) Figures to the right indicate full marks.
3) Assume suitable data if necessary and mention it clearly.

SECTION – I

2. a) Explain formulation of the elements characteristics matrices and vectors for
ID pin jointed bar element. 7

b) State and explain properties of global stiffness matrix. 6

c) Solve by subdomain and Galerkin method and compare with exact solution, for u(0.5) 7

1x00xu
dx

ud 2
2

2

≤≤=−+

B.C.S. u(0) = 0 .... EBC

( ) 11
dx

du
=  .... NBC

3. a) Discuss the various matrices stated in the following equation. 7

[ ] [ ] [ ] [ ]∫= Ο dvBDBk
T

b) Explain one dimensional elasticity. 7

c) Discuss one dimensional, two dimensional and three dimensional elements and their
properties. 6

4. Write short notes on any five : (4×5=20)

a) Principle of minimum potential energy.

b) Explain axi-symmetric elasticity.

c) Explain an axi-symmetric element.

d) Explain any four choice of element type with application.

e) Simplification using symmetry.

f) Method of weighted residuals.
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SECTION – II

5. a) Derive for shape function for one dimensional simplex element in natural coordinate. 7

b) Explain isoparametric, subparametric and superparametric elements. 6

c) Explain element distortions. 7

6. a) Explain the following element checks offered by finite element packages.

i) Mid side mode position

ii) Internal angle. 7

b) Explain model validity and accuracy using approximation of geometry and material property. 7

c) Differentiate linear FEA and non linear FEA. 6

7. Write short notes on any five : (4×5=20)

a) Geometric non-linearity

b) Convergence of interpolation functions

c) Explain numerical integration

d) Mesh refinement

e) Modal analysis

f) Explain transient thermal problems.

_____________________
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Seat
No. Set P

 B.E. (Mechanical) (Part – I) Examination, 2017
(Elective – I) TEXTILE ENGINEERING

Day and Date : Tuesday, 9-5-2017 Max. Marks : 100
Time :  3.00 p.m. to 6.00 p.m.

Instructions : 1) Attempt any two questions from each Section.
2) Use of non-programmable calculator, stream table, psychometric

chart is allowed.
3) Assume suitable data wherever necessary.
4) Q. No. 1 is compulsory. It should be solved in first 30 minutes in

Answer Book Page No. 3. Each question carries one mark.
5) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : 20

1) Removal of short fibre takes place in
a) Blow room b) Carding c) Draw frame d) Combing

2) Short fibres in the yarn increases
a) Length of yarn b) Elongation of yarn
c) Hairiness of yarn d) Strength of yarn

3) Jacquard mechanism is used for producing
a) Designs having warp way repeat upto 24 ends
b) Designs having weft way repeat upto 24 picks
c) Designs having warp way repeat upto 400 ends
d) Designs having weft way repeat upto 400 ends

4) 4×1 Drop Box mechanism has limitation of inserting _________ picks.
a) 4 b) Odd c) Even d) 1

5) Bleaching process is used for
a) Removal of dust from fabric b) Improvising air permeability
c) Improvising whiteness of fabric d) Removal of size paste

6) Which following drive will have minimum belt slippage ?
a) Flat belt b) Rope belt c) Vee belt d) Toothed belt

P.T.O.
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7) Ratchet gear is sed for
a) Intermittent drive
b) Continuous drive
c) Changing rotary drive to reciprocating
d) Belt drive

8) The “End” belongs to
a) Warp b) Weft c) Tex d) Denier

9) 20 Tex = _________ English count.
a) 29.53 b) 290.53 c) 180.3 d) 18.03

10) Silk fibre belongs to
a) Synthetic fibre b) Plant fibre c) Animal fibre d) Mineral fibre

11) Tick the correct statement from the following
a) Warp crimp is generally more than weft crimp
b) Weft crimp is generally more than warp crimp
c) Warp and weft crimp are generally same
d) No any crimp trend is found in a fabric

12) Preventive maintenance will
a) Reduce brake downs
b) Increase cost of production
c) Reduce the efficiency of the machine
d) Increase the burden on maintenance department

13) In which shuttleless weaving technology torsion rod is used for picking ?
a) Projectile b) Air jet c) Water jet d) Multiphase

14) Name the machine where ends are passed through heald wires and reed
a) Winding b) Warping c) Sizing d) Drawing-in

15) Fabric absorbency can be improved by
a) Finishing b) Printing c) Mercerizing d) Bleaching

16) Name the process of fabric forming where fibres are converted into fabric without
yarn
a) Weaving b) Non woven c) Knitting d) Braiding

17) Which type of bearing is used in modern draw frame top rollers ?
a) Ball Bearing b) Roller Bearing c) Bush Bearing d) Needle Bearing

18) Cotton seeds are removed in
a) Pressing b) Ginning c) Combing d) Warping

19) T shirts are produced by the fabric produced by
a) Weaving process b) Knitting process
c) Nonwoven process d) Braiding process

20) Jacquard mechanism is popularly used for manufacturing of
a) Poplin fabric b) Chaddar fabric c) T shirt fabric d) Towel

______________
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Seat
No.

B.E. (Mechanical) (Part – I) Examination, 2017
(Elective – I) TEXTILE ENGINEERING

Day and Date : Tuesday, 9-5-2017  Marks : 80

Time :  3.00 p.m. to 6.00 p.m.

Instructions : 1) Attempt any two questions from each Section.
2) Use of non-programmable calculator, stream table,

psychometric chart is allowed.
3) Assume suitable data wherever necessary.

SECTION – I

2. a) Which processes are involved in producing warp way stripe fabric ? Write

the objects of each with their sequence. 8

b) With a line diagram explain the working principle of tappet shedding

mechanism. 7

c) Explain the knitting process of fabric forming. 5

3. a) Explain how the opening and cleaning is done of the cotton fibres. 8

b) Explain the twisting mechanism in ring frame. 7

c) Calculate the production of a loom in meters per shift of 8 hours running at

250 rpm and producing fabric of 20 picks per cm and efficiency of 80%. 5

4. a) give the process flow chart for carded yarn with the objects of each process. 8

b) Give the essential and desirable properties of a textile fibre. 7

c) The weight of cotton yarn on ring bobbin of 30 Tex is 70 grams. What will be

the length of yarn in meters ? How much will be its denier ? 5

-3-
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SECTION – II

5. a) Give a detail account of different types of mechanical drives used in textile. 8

b) What is the function of the clutch ? What are its types ? Explain any one

used in textile industry. 7

c) Why lubrication is necessary for any machine ? What are different types of

lubricants used for textile machines ? 5

6. a) What is the maintenance schedule ? How this schedule is prepared for textile

machine ? 8

b) With suitable example give the applications of different types of bearings

used on textile machines. 7

c) What is the object of brake motion on a plain loom. 5

7. a) What are the advantages of the shuttleless looms ? 8

b) Explain the working principle of rapier weaving machine. 7

c) Give the classification of weaving machines. 5

_____________________
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Seat
No. Set Q

 B.E. (Mechanical) (Part – I) Examination, 2017
(Elective – I) TEXTILE ENGINEERING

Day and Date : Tuesday, 9-5-2017 Max. Marks : 100
Time :  3.00 p.m. to 6.00 p.m.

Instructions : 1) Attempt any two questions from each Section.
2) Use of non-programmable calculator, stream table, psychometric

chart is allowed.
3) Assume suitable data wherever necessary.
4) Q. No. 1 is compulsory. It should be solved in first 30 minutes in

Answer Book Page No. 3. Each question carries one mark.
5) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : 20

1) Name the process of fabric forming where fibres are converted into fabric without
yarn
a) Weaving b) Non woven c) Knitting d) Braiding

2) Which type of bearing is used in modern draw frame top rollers ?
a) Ball Bearing b) Roller Bearing c) Bush Bearing d) Needle Bearing

3) Cotton seeds are removed in
a) Pressing b) Ginning c) Combing d) Warping

4) T shirts are produced by the fabric produced by
a) Weaving process b) Knitting process
c) Nonwoven process d) Braiding process

5) Jacquard mechanism is popularly used for manufacturing of
a) Poplin fabric b) Chaddar fabric c) T shirt fabric d) Towel

6) Removal of short fibre takes place in
a) Blow room b) Carding c) Draw frame d) Combing

7) Short fibres in the yarn increases
a) Length of yarn b) Elongation of yarn
c) Hairiness of yarn d) Strength of yarn

P.T.O.
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8) Jacquard mechanism is used for producing
a) Designs having warp way repeat upto 24 ends
b) Designs having weft way repeat upto 24 picks
c) Designs having warp way repeat upto 400 ends
d) Designs having weft way repeat upto 400 ends

9) 4×1 Drop Box mechanism has limitation of inserting _________ picks.
a) 4 b) Odd c) Even d) 1

10) Bleaching process is used for
a) Removal of dust from fabric b) Improvising air permeability
c) Improvising whiteness of fabric d) Removal of size paste

11) Which following drive will have minimum belt slippage ?
a) Flat belt b) Rope belt c) Vee belt d) Toothed belt

12) Ratchet gear is sed for
a) Intermittent drive
b) Continuous drive
c) Changing rotary drive to reciprocating
d) Belt drive

13) The “End” belongs to
a) Warp b) Weft c) Tex d) Denier

14) 20 Tex = _________ English count.
a) 29.53 b) 290.53 c) 180.3 d) 18.03

15) Silk fibre belongs to
a) Synthetic fibre b) Plant fibre c) Animal fibre d) Mineral fibre

16) Tick the correct statement from the following
a) Warp crimp is generally more than weft crimp
b) Weft crimp is generally more than warp crimp
c) Warp and weft crimp are generally same
d) No any crimp trend is found in a fabric

17) Preventive maintenance will
a) Reduce brake downs
b) Increase cost of production
c) Reduce the efficiency of the machine
d) Increase the burden on maintenance department

18) In which shuttleless weaving technology torsion rod is used for picking ?
a) Projectile b) Air jet c) Water jet d) Multiphase

19) Name the machine where ends are passed through heald wires and reed
a) Winding b) Warping c) Sizing d) Drawing-in

20) Fabric absorbency can be improved by
a) Finishing b) Printing c) Mercerizing d) Bleaching

______________
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Seat
No.

B.E. (Mechanical) (Part – I) Examination, 2017
(Elective – I) TEXTILE ENGINEERING

Day and Date : Tuesday, 9-5-2017  Marks : 80

Time :  3.00 p.m. to 6.00 p.m.

Instructions : 1) Attempt any two questions from each Section.
2) Use of non-programmable calculator, stream table,

psychometric chart is allowed.
3) Assume suitable data wherever necessary.

SECTION – I

2. a) Which processes are involved in producing warp way stripe fabric ? Write

the objects of each with their sequence. 8

b) With a line diagram explain the working principle of tappet shedding

mechanism. 7

c) Explain the knitting process of fabric forming. 5

3. a) Explain how the opening and cleaning is done of the cotton fibres. 8

b) Explain the twisting mechanism in ring frame. 7

c) Calculate the production of a loom in meters per shift of 8 hours running at

250 rpm and producing fabric of 20 picks per cm and efficiency of 80%. 5

4. a) give the process flow chart for carded yarn with the objects of each process. 8

b) Give the essential and desirable properties of a textile fibre. 7

c) The weight of cotton yarn on ring bobbin of 30 Tex is 70 grams. What will be

the length of yarn in meters ? How much will be its denier ? 5
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SECTION – II

5. a) Give a detail account of different types of mechanical drives used in textile. 8

b) What is the function of the clutch ? What are its types ? Explain any one

used in textile industry. 7

c) Why lubrication is necessary for any machine ? What are different types of

lubricants used for textile machines ? 5

6. a) What is the maintenance schedule ? How this schedule is prepared for textile

machine ? 8

b) With suitable example give the applications of different types of bearings

used on textile machines. 7

c) What is the object of brake motion on a plain loom. 5

7. a) What are the advantages of the shuttleless looms ? 8

b) Explain the working principle of rapier weaving machine. 7

c) Give the classification of weaving machines. 5

_____________________
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Seat
No. Set R

 B.E. (Mechanical) (Part – I) Examination, 2017
(Elective – I) TEXTILE ENGINEERING

Day and Date : Tuesday, 9-5-2017 Max. Marks : 100
Time :  3.00 p.m. to 6.00 p.m.

Instructions : 1) Attempt any two questions from each Section.
2) Use of non-programmable calculator, stream table, psychometric

chart is allowed.
3) Assume suitable data wherever necessary.
4) Q. No. 1 is compulsory. It should be solved in first 30 minutes in

Answer Book Page No. 3. Each question carries one mark.
5) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : 20

1) Tick the correct statement from the following
a) Warp crimp is generally more than weft crimp
b) Weft crimp is generally more than warp crimp
c) Warp and weft crimp are generally same
d) No any crimp trend is found in a fabric

2) Preventive maintenance will
a) Reduce brake downs
b) Increase cost of production
c) Reduce the efficiency of the machine
d) Increase the burden on maintenance department

3) In which shuttleless weaving technology torsion rod is used for picking ?
a) Projectile b) Air jet c) Water jet d) Multiphase

4) Name the machine where ends are passed through heald wires and reed
a) Winding b) Warping c) Sizing d) Drawing-in

5) Fabric absorbency can be improved by
a) Finishing b) Printing c) Mercerizing d) Bleaching

6) Name the process of fabric forming where fibres are converted into fabric without
yarn
a) Weaving b) Non woven c) Knitting d) Braiding

P.T.O.
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7) Which type of bearing is used in modern draw frame top rollers ?
a) Ball Bearing b) Roller Bearing c) Bush Bearing d) Needle Bearing

8) Cotton seeds are removed in
a) Pressing b) Ginning c) Combing d) Warping

9) T shirts are produced by the fabric produced by
a) Weaving process b) Knitting process
c) Nonwoven process d) Braiding process

10) Jacquard mechanism is popularly used for manufacturing of
a) Poplin fabric b) Chaddar fabric c) T shirt fabric d) Towel

11) Removal of short fibre takes place in
a) Blow room b) Carding c) Draw frame d) Combing

12) Short fibres in the yarn increases
a) Length of yarn b) Elongation of yarn
c) Hairiness of yarn d) Strength of yarn

13) Jacquard mechanism is used for producing
a) Designs having warp way repeat upto 24 ends
b) Designs having weft way repeat upto 24 picks
c) Designs having warp way repeat upto 400 ends
d) Designs having weft way repeat upto 400 ends

14) 4×1 Drop Box mechanism has limitation of inserting _________ picks.
a) 4 b) Odd c) Even d) 1

15) Bleaching process is used for
a) Removal of dust from fabric b) Improvising air permeability
c) Improvising whiteness of fabric d) Removal of size paste

16) Which following drive will have minimum belt slippage ?
a) Flat belt b) Rope belt c) Vee belt d) Toothed belt

17) Ratchet gear is sed for
a) Intermittent drive
b) Continuous drive
c) Changing rotary drive to reciprocating
d) Belt drive

18) The “End” belongs to
a) Warp b) Weft c) Tex d) Denier

19) 20 Tex = _________ English count.
a) 29.53 b) 290.53 c) 180.3 d) 18.03

20) Silk fibre belongs to
a) Synthetic fibre b) Plant fibre c) Animal fibre d) Mineral fibre

______________
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Seat
No.

B.E. (Mechanical) (Part – I) Examination, 2017
(Elective – I) TEXTILE ENGINEERING

Day and Date : Tuesday, 9-5-2017  Marks : 80

Time :  3.00 p.m. to 6.00 p.m.

Instructions : 1) Attempt any two questions from each Section.
2) Use of non-programmable calculator, stream table,

psychometric chart is allowed.
3) Assume suitable data wherever necessary.

SECTION – I

2. a) Which processes are involved in producing warp way stripe fabric ? Write

the objects of each with their sequence. 8

b) With a line diagram explain the working principle of tappet shedding

mechanism. 7

c) Explain the knitting process of fabric forming. 5

3. a) Explain how the opening and cleaning is done of the cotton fibres. 8

b) Explain the twisting mechanism in ring frame. 7

c) Calculate the production of a loom in meters per shift of 8 hours running at

250 rpm and producing fabric of 20 picks per cm and efficiency of 80%. 5

4. a) give the process flow chart for carded yarn with the objects of each process. 8

b) Give the essential and desirable properties of a textile fibre. 7

c) The weight of cotton yarn on ring bobbin of 30 Tex is 70 grams. What will be

the length of yarn in meters ? How much will be its denier ? 5
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SECTION – II

5. a) Give a detail account of different types of mechanical drives used in textile. 8

b) What is the function of the clutch ? What are its types ? Explain any one

used in textile industry. 7

c) Why lubrication is necessary for any machine ? What are different types of

lubricants used for textile machines ? 5

6. a) What is the maintenance schedule ? How this schedule is prepared for textile

machine ? 8

b) With suitable example give the applications of different types of bearings

used on textile machines. 7

c) What is the object of brake motion on a plain loom. 5

7. a) What are the advantages of the shuttleless looms ? 8

b) Explain the working principle of rapier weaving machine. 7

c) Give the classification of weaving machines. 5

_____________________
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 B.E. (Mechanical) (Part – I) Examination, 2017
(Elective – I) TEXTILE ENGINEERING

Day and Date : Tuesday, 9-5-2017 Max. Marks : 100
Time :  3.00 p.m. to 6.00 p.m.

Instructions : 1) Attempt any two questions from each Section.
2) Use of non-programmable calculator, stream table, psychometric

chart is allowed.
3) Assume suitable data wherever necessary.
4) Q. No. 1 is compulsory. It should be solved in first 30 minutes in

Answer Book Page No. 3. Each question carries one mark.
5) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : 20

1) Which following drive will have minimum belt slippage ?
a) Flat belt b) Rope belt c) Vee belt d) Toothed belt

2) Ratchet gear is sed for
a) Intermittent drive
b) Continuous drive
c) Changing rotary drive to reciprocating
d) Belt drive

3) The “End” belongs to
a) Warp b) Weft c) Tex d) Denier

4) 20 Tex = _________ English count.
a) 29.53 b) 290.53 c) 180.3 d) 18.03

5) Silk fibre belongs to
a) Synthetic fibre b) Plant fibre c) Animal fibre d) Mineral fibre

6) Tick the correct statement from the following
a) Warp crimp is generally more than weft crimp
b) Weft crimp is generally more than warp crimp
c) Warp and weft crimp are generally same
d) No any crimp trend is found in a fabric

P.T.O.
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7) Preventive maintenance will
a) Reduce brake downs
b) Increase cost of production
c) Reduce the efficiency of the machine
d) Increase the burden on maintenance department

8) In which shuttleless weaving technology torsion rod is used for picking ?
a) Projectile b) Air jet c) Water jet d) Multiphase

9) Name the machine where ends are passed through heald wires and reed
a) Winding b) Warping c) Sizing d) Drawing-in

10) Fabric absorbency can be improved by
a) Finishing b) Printing c) Mercerizing d) Bleaching

11) Name the process of fabric forming where fibres are converted into fabric without
yarn
a) Weaving b) Non woven c) Knitting d) Braiding

12) Which type of bearing is used in modern draw frame top rollers ?
a) Ball Bearing b) Roller Bearing c) Bush Bearing d) Needle Bearing

13) Cotton seeds are removed in
a) Pressing b) Ginning c) Combing d) Warping

14) T shirts are produced by the fabric produced by
a) Weaving process b) Knitting process
c) Nonwoven process d) Braiding process

15) Jacquard mechanism is popularly used for manufacturing of
a) Poplin fabric b) Chaddar fabric c) T shirt fabric d) Towel

16) Removal of short fibre takes place in
a) Blow room b) Carding c) Draw frame d) Combing

17) Short fibres in the yarn increases
a) Length of yarn b) Elongation of yarn
c) Hairiness of yarn d) Strength of yarn

18) Jacquard mechanism is used for producing
a) Designs having warp way repeat upto 24 ends
b) Designs having weft way repeat upto 24 picks
c) Designs having warp way repeat upto 400 ends
d) Designs having weft way repeat upto 400 ends

19) 4×1 Drop Box mechanism has limitation of inserting _________ picks.
a) 4 b) Odd c) Even d) 1

20) Bleaching process is used for
a) Removal of dust from fabric b) Improvising air permeability
c) Improvising whiteness of fabric d) Removal of size paste

______________
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Seat
No.

B.E. (Mechanical) (Part – I) Examination, 2017
(Elective – I) TEXTILE ENGINEERING

Day and Date : Tuesday, 9-5-2017  Marks : 80

Time :  3.00 p.m. to 6.00 p.m.

Instructions : 1) Attempt any two questions from each Section.
2) Use of non-programmable calculator, stream table,

psychometric chart is allowed.
3) Assume suitable data wherever necessary.

SECTION – I

2. a) Which processes are involved in producing warp way stripe fabric ? Write

the objects of each with their sequence. 8

b) With a line diagram explain the working principle of tappet shedding

mechanism. 7

c) Explain the knitting process of fabric forming. 5

3. a) Explain how the opening and cleaning is done of the cotton fibres. 8

b) Explain the twisting mechanism in ring frame. 7

c) Calculate the production of a loom in meters per shift of 8 hours running at

250 rpm and producing fabric of 20 picks per cm and efficiency of 80%. 5

4. a) give the process flow chart for carded yarn with the objects of each process. 8

b) Give the essential and desirable properties of a textile fibre. 7

c) The weight of cotton yarn on ring bobbin of 30 Tex is 70 grams. What will be

the length of yarn in meters ? How much will be its denier ? 5
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SECTION – II

5. a) Give a detail account of different types of mechanical drives used in textile. 8

b) What is the function of the clutch ? What are its types ? Explain any one

used in textile industry. 7

c) Why lubrication is necessary for any machine ? What are different types of

lubricants used for textile machines ? 5

6. a) What is the maintenance schedule ? How this schedule is prepared for textile

machine ? 8

b) With suitable example give the applications of different types of bearings

used on textile machines. 7

c) What is the object of brake motion on a plain loom. 5

7. a) What are the advantages of the shuttleless looms ? 8

b) Explain the working principle of rapier weaving machine. 7

c) Give the classification of weaving machines. 5

_____________________
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B.E. (Mechanical) (Part – II) Examination, 2017
MECHATRONICS (Professional Elective – IV)

Day and Date : Saturday, 20-5-2017 Max. Marks : 100
Time :  3.00 p.m. to 6.00 p.m.

     Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes in Answer
Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only. Don’t forget
to mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) The first question from each Section (Question No. 2 and Question No. 6)
is compulsory.

4) Solve any two of the remaining three questions from each Section.
5) Support your answers with neat sketches wherever necessary.
6) Make suitable assumptions if necessary and state them clearly.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (20×1=20)
1) In the OSI model, encryption is handled by the _________ layer.

a) data link b) presentation c) session d) transport

2) The disadvantage of _______________ serial data transmission is that it requires start
and stop bits since the transmitter and receiver does not share a common clock signal.
a) Synchronous b) Asynchronous c) Asymmetric d) Parallel

3) _________ defines the structure and order in which the data is to be sent. In other words
it decides the data format, coding and signal levels.
a) Semantics b) Blabbering c) Syntax d) Timing

4) Manufacturing Automation Protocol (MAP) standard was developed by ______
a) IBM b) Boeing Computer Services
c) General motors d) Dassault Systems

5) Which of the following is most likely to be the voltage level used internally in a PLC, excluding
the voltage levels that might occur during conditioning in input/output channels ?
a) 5 V b) 240 V c) 24 V d) 110 V

6) There are five ladder diagrams labelled A, B, C and D. Which one of these represents OR logic ?

a) A b) B c) C d) D

P.T.O.
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7) A passive filter is one using only ____________
a) opamps, inductors and capacitors b) resistors, capacitors and inductors
c) inductors, resistors and opamps d) opamps, capacitors and inductors

8) A relay output channel from a PLC
(1) is used only DC switching
(2) Can withstand transient overloads

Decide whether each of these statements is True (T) or False (F) and thus which option
best describes the two statements ?
a) (1) T and (2) F b) (1) F and (2) T c) (1) T and (2) T d) (1) F and (2) F

9) The Nyquist theorem states that the sampling rate must be _______ the highest frequency.
a) four times b) equal to c) twice d) half

10) Filters that block all frequencies between two frequencies are known as _____
a) low pass filters b) band stop filters
c) high pass filters d) band pass filters

11) Which port can be used as the lower address bus to access external memory ?
a) Port 0 b) Port 3 c) Port 1 d) Port 2

12) The _________ pin provides output pulse for latching the low-order byte of the address
during access to external memory.
a) PSEN b) RST c) EN d) ALE

13) The correct register pairs for the 8085 are ____________
a) A-B, C-D and E-H b) E-C, B-D and H-L
c) B-D, C-H and E-L d) B-C, D-E and H-L

14) The 8085 interrupts are classified as ________ and ___________ interrupts.
a) Hardware and software b) Fast and slow
c) Internal and external d) High state and low state

15) In a stepper motor, the speed of rotation determined by the __________
a) Magnitude of the voltage applied b) Load applied to the motor
c) Current supplied to the motor d) Frequency of the waveforms used

16) Pneumatic actuators are best suited when the situation warrants _________
a) Low power density, low cost, very high accuracy
b) Low power density, low cost, moderate accuracy, quick installation
c) Moderate power density, low cost, very high accuracy
d) High power density, low cost, very high accuracy

17) The measure of sensitivity of a resistive transducer is given by
a) Gauge factor b) X factor c) Size factor d) Length factor

18) The ___________ of a transducer is the ability to give the same output when used to
measure a constant input over a period of time.
a) Resolution b) Repeatability c) Response time d) Stability

19) In order to reduce loading error in potentiometric devices it is recommended to use a
_____________ power source.
a) Stabilized b) Low voltage c) High voltage d) Fluctuating

20) LVDT is a _________ transducer.
a) Resistive b) Inductive c) Capacitive d) All of the above

______________
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 B.E. (Mechanical) (Part – II) Examination, 2017
MECHATRONICS (Professional Elective – IV)

Day and Date : Saturday, 20-5-2017  Marks : 80

Time :  3.00 p.m. to 6.00 p.m.

   Instructions : 1) The first question from each Section (Question No. 2 and Question No. 6)
is compulsory.

2) Solve any two of the remaining three questions from each Section.
3) Support your answers with neat sketches wherever necessary.
4) Make suitable assumptions if necessary and state them clearly.

SECTION – I

2. Solve any four questions : 20

a) Discuss the working of an automatic camera from a mechatronic perspective.

b) Discuss dynamic characteristics of sensors.

c) What do you understand by the term “Signal Processing” ?

d) Define the terms : Microcontroller, Microprocessor, Assembly Language, Address Latch
Enable and Non-maskable Interrupt.

e) Discuss car engine management as a mechatronic system.

f) Discuss ADC and DAC.

3. 10

a) Discuss sensor classification in detail.  6

b) Sketch the 8051 pin diagram with correct pin labels. 4

4. 10

a) Discuss operating characteristics of DC series, shunt and separately excited
motors. 6

b) What is mechatronics ? What are its key elements ? 4

5. 10

a) Discuss in brief data acquisition, data recording and logging systems. 6

b) Using the case of a typical temperature recording system as an example, explain how
you will interface sensors and output display to the 8051 microcontroller. 4
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SECTION – II

6. Solve any four questions : (4×5=20)

a) Discuss the advantages of using PLCs for control.

b) What are the different network topologies ?

c) What do you understand by the term Artificial Intelligence ? List its applications.

d) Discuss applications of Mechatronics in MEMS.

e) Explain in brief LAN, MAN and WAN.

f) Discuss applications of Mechatronics in Automotive Systems.

7. 10

a) What is fuzzy logic ? List its applications. 6

b) Draw the ladder diagram for a cyclic timing circuit that will switch on a pump
for 120 seconds and then off for 60 seconds. 4

8. 10

a) Discuss the OSI model for network communication.  6

b) Draw a ladder diagram for a timing circuit that will switch on a light bulb for
30 seconds and then turn it off.  4

9. 10

a) Discuss the role of mechatronics in Robotics. 6

b) Draw the ladder diagram for a motor staring circuit which is to operate as follows :
The motor is switched on by pressing a spring return push button start switch via an
internal relay. The motor remains in operation till another spring-return
push button stop switch is pressed. 4

_____________________
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B.E. (Mechanical) (Part – II) Examination, 2017
MECHATRONICS (Professional Elective – IV)

Day and Date : Saturday, 20-5-2017 Max. Marks : 100
Time :  3.00 p.m. to 6.00 p.m.

     Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes in Answer
Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only. Don’t forget
to mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) The first question from each Section (Question No. 2 and Question No. 6)
is compulsory.

4) Solve any two of the remaining three questions from each Section.
5) Support your answers with neat sketches wherever necessary.
6) Make suitable assumptions if necessary and state them clearly.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (20×1=20)

1) Pneumatic actuators are best suited when the situation warrants _________
a) Low power density, low cost, very high accuracy
b) Low power density, low cost, moderate accuracy, quick installation
c) Moderate power density, low cost, very high accuracy
d) High power density, low cost, very high accuracy

2) The measure of sensitivity of a resistive transducer is given by
a) Gauge factor b) X factor c) Size factor d) Length factor

3) The ___________ of a transducer is the ability to give the same output when used to
measure a constant input over a period of time.
a) Resolution b) Repeatability c) Response time d) Stability

4) In order to reduce loading error in potentiometric devices it is recommended to use a
_____________ power source.
a) Stabilized b) Low voltage c) High voltage d) Fluctuating

5) LVDT is a _________ transducer.
a) Resistive b) Inductive c) Capacitive d) All of the above

6) In the OSI model, encryption is handled by the _________ layer.
a) data link b) presentation c) session d) transport

7) The disadvantage of _______________ serial data transmission is that it requires start
and stop bits since the transmitter and receiver does not share a common clock signal.
a) Synchronous b) Asynchronous c) Asymmetric d) Parallel

8) _________ defines the structure and order in which the data is to be sent. In other words
it decides the data format, coding and signal levels.
a) Semantics b) Blabbering c) Syntax d) Timing

9) Manufacturing Automation Protocol (MAP) standard was developed by ______
a) IBM b) Boeing Computer Services
c) General motors d) Dassault Systems

P.T.O.
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10) Which of the following is most likely to be the voltage level used internally in a PLC, excluding
the voltage levels that might occur during conditioning in input/output channels ?
a) 5 V b) 240 V c) 24 V d) 110 V

11) There are five ladder diagrams labelled A, B, C and D. Which one of these represents OR logic ?

a) A b) B c) C d) D

12) A passive filter is one using only ____________
a) opamps, inductors and capacitors b) resistors, capacitors and inductors
c) inductors, resistors and opamps d) opamps, capacitors and inductors

13) A relay output channel from a PLC
(1) is used only DC switching
(2) Can withstand transient overloads

Decide whether each of these statements is True (T) or False (F) and thus which option
best describes the two statements ?
a) (1) T and (2) F b) (1) F and (2) T c) (1) T and (2) T d) (1) F and (2) F

14) The Nyquist theorem states that the sampling rate must be _______ the highest frequency.
a) four times b) equal to c) twice d) half

15) Filters that block all frequencies between two frequencies are known as _____
a) low pass filters b) band stop filters
c) high pass filters d) band pass filters

16) Which port can be used as the lower address bus to access external memory ?
a) Port 0 b) Port 3 c) Port 1 d) Port 2

17) The _________ pin provides output pulse for latching the low-order byte of the address
during access to external memory.
a) PSEN b) RST c) EN d) ALE

18) The correct register pairs for the 8085 are ____________
a) A-B, C-D and E-H b) E-C, B-D and H-L
c) B-D, C-H and E-L d) B-C, D-E and H-L

19) The 8085 interrupts are classified as ________ and ___________ interrupts.
a) Hardware and software b) Fast and slow
c) Internal and external d) High state and low state

20) In a stepper motor, the speed of rotation determined by the __________
a) Magnitude of the voltage applied b) Load applied to the motor
c) Current supplied to the motor d) Frequency of the waveforms used

______________
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 B.E. (Mechanical) (Part – II) Examination, 2017
MECHATRONICS (Professional Elective – IV)

Day and Date : Saturday, 20-5-2017  Marks : 80

Time :  3.00 p.m. to 6.00 p.m.

   Instructions : 1) The first question from each Section (Question No. 2 and Question No. 6)
is compulsory.

2) Solve any two of the remaining three questions from each Section.
3) Support your answers with neat sketches wherever necessary.
4) Make suitable assumptions if necessary and state them clearly.

SECTION – I

2. Solve any four questions : 20

a) Discuss the working of an automatic camera from a mechatronic perspective.

b) Discuss dynamic characteristics of sensors.

c) What do you understand by the term “Signal Processing” ?

d) Define the terms : Microcontroller, Microprocessor, Assembly Language, Address Latch
Enable and Non-maskable Interrupt.

e) Discuss car engine management as a mechatronic system.

f) Discuss ADC and DAC.

3. 10

a) Discuss sensor classification in detail.  6

b) Sketch the 8051 pin diagram with correct pin labels. 4

4. 10

a) Discuss operating characteristics of DC series, shunt and separately excited
motors. 6

b) What is mechatronics ? What are its key elements ? 4

5. 10

a) Discuss in brief data acquisition, data recording and logging systems. 6

b) Using the case of a typical temperature recording system as an example, explain how
you will interface sensors and output display to the 8051 microcontroller. 4
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SECTION – II

6. Solve any four questions : (4×5=20)

a) Discuss the advantages of using PLCs for control.

b) What are the different network topologies ?

c) What do you understand by the term Artificial Intelligence ? List its applications.

d) Discuss applications of Mechatronics in MEMS.

e) Explain in brief LAN, MAN and WAN.

f) Discuss applications of Mechatronics in Automotive Systems.

7. 10

a) What is fuzzy logic ? List its applications. 6

b) Draw the ladder diagram for a cyclic timing circuit that will switch on a pump
for 120 seconds and then off for 60 seconds. 4

8. 10

a) Discuss the OSI model for network communication.  6

b) Draw a ladder diagram for a timing circuit that will switch on a light bulb for
30 seconds and then turn it off.  4

9. 10

a) Discuss the role of mechatronics in Robotics. 6

b) Draw the ladder diagram for a motor staring circuit which is to operate as follows :
The motor is switched on by pressing a spring return push button start switch via an
internal relay. The motor remains in operation till another spring-return
push button stop switch is pressed. 4

_____________________
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MECHATRONICS (Professional Elective – IV)

Day and Date : Saturday, 20-5-2017 Max. Marks : 100
Time :  3.00 p.m. to 6.00 p.m.

     Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes in Answer
Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only. Don’t forget
to mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) The first question from each Section (Question No. 2 and Question No. 6)
is compulsory.

4) Solve any two of the remaining three questions from each Section.
5) Support your answers with neat sketches wherever necessary.
6) Make suitable assumptions if necessary and state them clearly.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (20×1=20)

1) Which port can be used as the lower address bus to access external memory ?
a) Port 0 b) Port 3 c) Port 1 d) Port 2

2) The _________ pin provides output pulse for latching the low-order byte of the address
during access to external memory.
a) PSEN b) RST c) EN d) ALE

3) The correct register pairs for the 8085 are ____________
a) A-B, C-D and E-H b) E-C, B-D and H-L
c) B-D, C-H and E-L d) B-C, D-E and H-L

4) The 8085 interrupts are classified as ________ and ___________ interrupts.
a) Hardware and software b) Fast and slow
c) Internal and external d) High state and low state

5) In a stepper motor, the speed of rotation determined by the __________
a) Magnitude of the voltage applied b) Load applied to the motor
c) Current supplied to the motor d) Frequency of the waveforms used

6) Pneumatic actuators are best suited when the situation warrants _________
a) Low power density, low cost, very high accuracy
b) Low power density, low cost, moderate accuracy, quick installation
c) Moderate power density, low cost, very high accuracy
d) High power density, low cost, very high accuracy

7) The measure of sensitivity of a resistive transducer is given by
a) Gauge factor b) X factor c) Size factor d) Length factor

8) The ___________ of a transducer is the ability to give the same output when used to
measure a constant input over a period of time.
a) Resolution b) Repeatability c) Response time d) Stability

P.T.O.
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9) In order to reduce loading error in potentiometric devices it is recommended to use a
_____________ power source.
a) Stabilized b) Low voltage c) High voltage d) Fluctuating

10) LVDT is a _________ transducer.
a) Resistive b) Inductive c) Capacitive d) All of the above

11) In the OSI model, encryption is handled by the _________ layer.
a) data link b) presentation c) session d) transport

12) The disadvantage of _______________ serial data transmission is that it requires start
and stop bits since the transmitter and receiver does not share a common clock signal.
a) Synchronous b) Asynchronous c) Asymmetric d) Parallel

13) _________ defines the structure and order in which the data is to be sent. In other words
it decides the data format, coding and signal levels.
a) Semantics b) Blabbering c) Syntax d) Timing

14) Manufacturing Automation Protocol (MAP) standard was developed by ______
a) IBM b) Boeing Computer Services
c) General motors d) Dassault Systems

15) Which of the following is most likely to be the voltage level used internally in a PLC, excluding
the voltage levels that might occur during conditioning in input/output channels ?
a) 5 V b) 240 V c) 24 V d) 110 V

16) There are five ladder diagrams labelled A, B, C and D. Which one of these represents OR logic ?

a) A b) B c) C d) D

17) A passive filter is one using only ____________
a) opamps, inductors and capacitors b) resistors, capacitors and inductors
c) inductors, resistors and opamps d) opamps, capacitors and inductors

18) A relay output channel from a PLC
(1) is used only DC switching
(2) Can withstand transient overloads

Decide whether each of these statements is True (T) or False (F) and thus which option
best describes the two statements ?
a) (1) T and (2) F b) (1) F and (2) T c) (1) T and (2) T d) (1) F and (2) F

19) The Nyquist theorem states that the sampling rate must be _______ the highest frequency.
a) four times b) equal to c) twice d) half

20) Filters that block all frequencies between two frequencies are known as _____
a) low pass filters b) band stop filters
c) high pass filters d) band pass filters

______________
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Day and Date : Saturday, 20-5-2017  Marks : 80

Time :  3.00 p.m. to 6.00 p.m.

   Instructions : 1) The first question from each Section (Question No. 2 and Question No. 6)
is compulsory.

2) Solve any two of the remaining three questions from each Section.
3) Support your answers with neat sketches wherever necessary.
4) Make suitable assumptions if necessary and state them clearly.

SECTION – I

2. Solve any four questions : 20

a) Discuss the working of an automatic camera from a mechatronic perspective.

b) Discuss dynamic characteristics of sensors.

c) What do you understand by the term “Signal Processing” ?

d) Define the terms : Microcontroller, Microprocessor, Assembly Language, Address Latch
Enable and Non-maskable Interrupt.

e) Discuss car engine management as a mechatronic system.

f) Discuss ADC and DAC.

3. 10

a) Discuss sensor classification in detail.  6

b) Sketch the 8051 pin diagram with correct pin labels. 4

4. 10

a) Discuss operating characteristics of DC series, shunt and separately excited
motors. 6

b) What is mechatronics ? What are its key elements ? 4

5. 10

a) Discuss in brief data acquisition, data recording and logging systems. 6

b) Using the case of a typical temperature recording system as an example, explain how
you will interface sensors and output display to the 8051 microcontroller. 4
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SECTION – II

6. Solve any four questions : (4×5=20)

a) Discuss the advantages of using PLCs for control.

b) What are the different network topologies ?

c) What do you understand by the term Artificial Intelligence ? List its applications.

d) Discuss applications of Mechatronics in MEMS.

e) Explain in brief LAN, MAN and WAN.

f) Discuss applications of Mechatronics in Automotive Systems.

7. 10

a) What is fuzzy logic ? List its applications. 6

b) Draw the ladder diagram for a cyclic timing circuit that will switch on a pump
for 120 seconds and then off for 60 seconds. 4

8. 10

a) Discuss the OSI model for network communication.  6

b) Draw a ladder diagram for a timing circuit that will switch on a light bulb for
30 seconds and then turn it off.  4

9. 10

a) Discuss the role of mechatronics in Robotics. 6

b) Draw the ladder diagram for a motor staring circuit which is to operate as follows :
The motor is switched on by pressing a spring return push button start switch via an
internal relay. The motor remains in operation till another spring-return
push button stop switch is pressed. 4

_____________________
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     Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes in Answer
Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only. Don’t forget
to mention, Q.P. Set (P/Q/R/S) on Top of Page.

3) The first question from each Section (Question No. 2 and Question No. 6)
is compulsory.

4) Solve any two of the remaining three questions from each Section.
5) Support your answers with neat sketches wherever necessary.
6) Make suitable assumptions if necessary and state them clearly.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : (20×1=20)

1) There are five ladder diagrams labelled A, B, C and D. Which one of these represents OR logic ?

a) A b) B c) C d) D

2) A passive filter is one using only ____________
a) opamps, inductors and capacitors b) resistors, capacitors and inductors
c) inductors, resistors and opamps d) opamps, capacitors and inductors

3) A relay output channel from a PLC
(1) is used only DC switching
(2) Can withstand transient overloads

Decide whether each of these statements is True (T) or False (F) and thus which option
best describes the two statements ?
a) (1) T and (2) F b) (1) F and (2) T c) (1) T and (2) T d) (1) F and (2) F

4) The Nyquist theorem states that the sampling rate must be _______ the highest frequency.
a) four times b) equal to c) twice d) half

5) Filters that block all frequencies between two frequencies are known as _____
a) low pass filters b) band stop filters
c) high pass filters d) band pass filters P.T.O.
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6) Which port can be used as the lower address bus to access external memory ?
a) Port 0 b) Port 3 c) Port 1 d) Port 2

7) The _________ pin provides output pulse for latching the low-order byte of the address
during access to external memory.
a) PSEN b) RST c) EN d) ALE

8) The correct register pairs for the 8085 are ____________
a) A-B, C-D and E-H b) E-C, B-D and H-L
c) B-D, C-H and E-L d) B-C, D-E and H-L

9) The 8085 interrupts are classified as ________ and ___________ interrupts.
a) Hardware and software b) Fast and slow
c) Internal and external d) High state and low state

10) In a stepper motor, the speed of rotation determined by the __________
a) Magnitude of the voltage applied b) Load applied to the motor
c) Current supplied to the motor d) Frequency of the waveforms used

11) Pneumatic actuators are best suited when the situation warrants _________
a) Low power density, low cost, very high accuracy
b) Low power density, low cost, moderate accuracy, quick installation
c) Moderate power density, low cost, very high accuracy
d) High power density, low cost, very high accuracy

12) The measure of sensitivity of a resistive transducer is given by
a) Gauge factor b) X factor c) Size factor d) Length factor

13) The ___________ of a transducer is the ability to give the same output when used to
measure a constant input over a period of time.
a) Resolution b) Repeatability c) Response time d) Stability

14) In order to reduce loading error in potentiometric devices it is recommended to use a
_____________ power source.
a) Stabilized b) Low voltage c) High voltage d) Fluctuating

15) LVDT is a _________ transducer.
a) Resistive b) Inductive c) Capacitive d) All of the above

16) In the OSI model, encryption is handled by the _________ layer.
a) data link b) presentation c) session d) transport

17) The disadvantage of _______________ serial data transmission is that it requires start
and stop bits since the transmitter and receiver does not share a common clock signal.
a) Synchronous b) Asynchronous c) Asymmetric d) Parallel

18) _________ defines the structure and order in which the data is to be sent. In other words
it decides the data format, coding and signal levels.
a) Semantics b) Blabbering c) Syntax d) Timing

19) Manufacturing Automation Protocol (MAP) standard was developed by ______
a) IBM b) Boeing Computer Services
c) General motors d) Dassault Systems

20) Which of the following is most likely to be the voltage level used internally in a PLC, excluding
the voltage levels that might occur during conditioning in input/output channels ?
a) 5 V b) 240 V c) 24 V d) 110 V

______________
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 B.E. (Mechanical) (Part – II) Examination, 2017
MECHATRONICS (Professional Elective – IV)

Day and Date : Saturday, 20-5-2017  Marks : 80

Time :  3.00 p.m. to 6.00 p.m.

   Instructions : 1) The first question from each Section (Question No. 2 and Question No. 6)
is compulsory.

2) Solve any two of the remaining three questions from each Section.
3) Support your answers with neat sketches wherever necessary.
4) Make suitable assumptions if necessary and state them clearly.

SECTION – I

2. Solve any four questions : 20

a) Discuss the working of an automatic camera from a mechatronic perspective.

b) Discuss dynamic characteristics of sensors.

c) What do you understand by the term “Signal Processing” ?

d) Define the terms : Microcontroller, Microprocessor, Assembly Language, Address Latch
Enable and Non-maskable Interrupt.

e) Discuss car engine management as a mechatronic system.

f) Discuss ADC and DAC.

3. 10

a) Discuss sensor classification in detail.  6

b) Sketch the 8051 pin diagram with correct pin labels. 4

4. 10

a) Discuss operating characteristics of DC series, shunt and separately excited
motors. 6

b) What is mechatronics ? What are its key elements ? 4

5. 10

a) Discuss in brief data acquisition, data recording and logging systems. 6

b) Using the case of a typical temperature recording system as an example, explain how
you will interface sensors and output display to the 8051 microcontroller. 4
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SECTION – II

6. Solve any four questions : (4×5=20)

a) Discuss the advantages of using PLCs for control.

b) What are the different network topologies ?

c) What do you understand by the term Artificial Intelligence ? List its applications.

d) Discuss applications of Mechatronics in MEMS.

e) Explain in brief LAN, MAN and WAN.

f) Discuss applications of Mechatronics in Automotive Systems.

7. 10

a) What is fuzzy logic ? List its applications. 6

b) Draw the ladder diagram for a cyclic timing circuit that will switch on a pump
for 120 seconds and then off for 60 seconds. 4

8. 10

a) Discuss the OSI model for network communication.  6

b) Draw a ladder diagram for a timing circuit that will switch on a light bulb for
30 seconds and then turn it off.  4

9. 10

a) Discuss the role of mechatronics in Robotics. 6

b) Draw the ladder diagram for a motor staring circuit which is to operate as follows :
The motor is switched on by pressing a spring return push button start switch via an
internal relay. The motor remains in operation till another spring-return
push button stop switch is pressed. 4

_____________________
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Seat
No. Set P

B.E. (Mechanical) (Part – II) Examination, 2017
Elective – II : ECONOMICS FOR ENGINEERS

Day and Date : Tuesday, 23-5-2017 Total Marks : 100

Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes in

Answer Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only. Don’t

forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 20

1. Choose the correct alternatives : 20

1) In a free market economy the allocation of resources is determining by
a) Votes taken by consumers b) A central planning authority
c) By consumer preference d) The level of profits of firms

2) An improvement in technology would shift
a) The demand curve inward b) The demand curve outward
c) The supply curve inward d) The supply curve outward

3) Larger production of ____________ goods would lead to higher production in future.
a) Consumer goods b) Capital goods
c) Agricultural goods d) Public goods

4) Bread and butter have
a) Negative cross price elasticity of demand
b) Positive cross elasticity of demand
c) Positive income elasticity of demand
d) Negative income elasticity of demand

5) Trade-offs are required because wants are unlimited and resources are
a) Economical b) Unlimited c) Efficient d) Scarce

6) Contraction of demand is the result of
a) Decrease in the number of consumers
b) Increase in the price of the good concerned
c) Increase in the price of the other goods
d) Decrease in the income of purchasers

7) Which of the following pairs of goods is an example of substitutes ?
a) Tea and sugar b) Tea and coffee
c) Pen and ink d) Shirt and trousers

P.T.O.
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8) The law of demand, assuming other things to remain constant, establishes the relationship
between
a) Income of the consumer and the quantity of a good demanded by him
b) Price of a good and the quantity demanded
c) Price of a good and the demand for its substitute
d) Quantity demanded of a good and the relative prices of its complementary goods

9) If the cross-price elasticity between good A and B is positive, we know the goods are
a) Inferior goods b) Complements
c) Inelastic d) Substitutes

10) Expansion of demand is due to
a) Extension in price b) Extension in supply
c) Fall in the price of the commodity d) Increase in income

11) ____________ is a listing of the flows of cash into and out of the business or project.
a) Balance Sheet b) Cash Flow Statement
c) Working Capital Statement d) None of these

12) ____________ is inevitable in a business organization when undertaking projects.
a) Profit Maximization b) Risk
c) Wealth Maximization d) None of these

13) ____________ is the tangible fixed asset of the company.
a) Plant and Machinery b) Goodwill
c) Patent d) Royalty

14) ____________ is the first phase in project life cycle stages.
a) Planning b) Initiation
c) Execution d) None of these

15) ____________ represents the return of your invested capital over an investment’s life
span.
a) Estimation of life of fixed assets b) Cost Effectiveness Analysis
c) Capital Recovery d) Payback period

16) Cash from ____________ activities are included in cash flow statement.
a) Operating Activities b) Financial Activities
c) Investment Activities d) All of the above

17) ____________ is a form of economic analysis that compares the relative cost and effects
of two or more course of action.
a) Cost Benefit Analysis b) Cost Effectiveness Analysis
c) Risk Management d) Cash Flow Analysis

18) There are ____________ Phases in project life cycle.
a) Three b) Seven c) Eight d) Four

19) The various production sectors are mutually ____________
a) Interdependent b) Independent
c) Exclusive d) Inclusive

20) Entrepreneurs frequently form new businesses on the basis of ____________
a) Based on sales b) Team efforts
c) Unique product idea d) Depends on promotion

______________
Set P



�������	
� -3- SLR-VB – 124

Seat
No.

 B.E. (Mechanical) (Part – II) Examination, 2017

Elective – II : ECONOMICS FOR ENGINEERS

Day and Date : Tuesday, 23-5-2017 Marks : 80

Time : 3.00 p.m. to 6.00 p.m.

    Instructions : 1) Attempt any three questions from each Section.
2) Draw the graph wherever necessary.

SECTION – I

2. What is Break-even point ? Explain the determination of Break-even point with its importance. 13

3. What is price elasticity of demand ? Discuss importance of price elasticity in decision making. 14

4. a) Explain law of supply with suitable diagram. 5

b) Opportunity Cost. 4

c) Concept of Engineering Economics. 4

5. Define production function, explain role of economies of scale in long run production function

(Return to scale theory). 13

SECTION – II

6. Explain the various phases of project life cycle. 13

7. a) Short note on cost effectiveness analysis. 7

b) Short note on resource management. 7

8. a) Factors determining for project selection. 7

b) Determination of economic life of Asset. 6

9. a) Types of Maintenance. 7

b) Make or Buy Decisions. 6

______________
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B.E. (Mechanical) (Part – II) Examination, 2017
Elective – II : ECONOMICS FOR ENGINEERS

Day and Date : Tuesday, 23-5-2017 Total Marks : 100

Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes in

Answer Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only. Don’t

forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 20

1. Choose the correct alternatives : 20

1) Cash from ____________ activities are included in cash flow statement.
a) Operating Activities b) Financial Activities
c) Investment Activities d) All of the above

2) ____________ is a form of economic analysis that compares the relative cost and effects
of two or more course of action.
a) Cost Benefit Analysis b) Cost Effectiveness Analysis
c) Risk Management d) Cash Flow Analysis

3) There are ____________ Phases in project life cycle.
a) Three b) Seven c) Eight d) Four

4) The various production sectors are mutually ____________
a) Interdependent b) Independent
c) Exclusive d) Inclusive

5) Entrepreneurs frequently form new businesses on the basis of ____________
a) Based on sales b) Team efforts
c) Unique product idea d) Depends on promotion

6) In a free market economy the allocation of resources is determining by
a) Votes taken by consumers b) A central planning authority
c) By consumer preference d) The level of profits of firms

7) An improvement in technology would shift
a) The demand curve inward b) The demand curve outward
c) The supply curve inward d) The supply curve outward

8) Larger production of ____________ goods would lead to higher production in future.
a) Consumer goods b) Capital goods
c) Agricultural goods d) Public goods
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9) Bread and butter have
a) Negative cross price elasticity of demand
b) Positive cross elasticity of demand
c) Positive income elasticity of demand
d) Negative income elasticity of demand

10) Trade-offs are required because wants are unlimited and resources are
a) Economical b) Unlimited c) Efficient d) Scarce

11) Contraction of demand is the result of
a) Decrease in the number of consumers
b) Increase in the price of the good concerned
c) Increase in the price of the other goods
d) Decrease in the income of purchasers

12) Which of the following pairs of goods is an example of substitutes ?
a) Tea and sugar b) Tea and coffee
c) Pen and ink d) Shirt and trousers

13) The law of demand, assuming other things to remain constant, establishes the relationship
between
a) Income of the consumer and the quantity of a good demanded by him
b) Price of a good and the quantity demanded
c) Price of a good and the demand for its substitute
d) Quantity demanded of a good and the relative prices of its complementary goods

14) If the cross-price elasticity between good A and B is positive, we know the goods are
a) Inferior goods b) Complements
c) Inelastic d) Substitutes

15) Expansion of demand is due to
a) Extension in price b) Extension in supply
c) Fall in the price of the commodity d) Increase in income

16) ____________ is a listing of the flows of cash into and out of the business or project.
a) Balance Sheet b) Cash Flow Statement
c) Working Capital Statement d) None of these

17) ____________ is inevitable in a business organization when undertaking projects.
a) Profit Maximization b) Risk
c) Wealth Maximization d) None of these

18) ____________ is the tangible fixed asset of the company.
a) Plant and Machinery b) Goodwill
c) Patent d) Royalty

19) ____________ is the first phase in project life cycle stages.
a) Planning b) Initiation
c) Execution d) None of these

20) ____________ represents the return of your invested capital over an investment’s life
span.
a) Estimation of life of fixed assets b) Cost Effectiveness Analysis
c) Capital Recovery d) Payback period
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 B.E. (Mechanical) (Part – II) Examination, 2017

Elective – II : ECONOMICS FOR ENGINEERS

Day and Date : Tuesday, 23-5-2017 Marks : 80

Time : 3.00 p.m. to 6.00 p.m.

    Instructions : 1) Attempt any three questions from each Section.
2) Draw the graph wherever necessary.

SECTION – I

2. What is Break-even point ? Explain the determination of Break-even point with its importance. 13

3. What is price elasticity of demand ? Discuss importance of price elasticity in decision making. 14

4. a) Explain law of supply with suitable diagram. 5

b) Opportunity Cost. 4

c) Concept of Engineering Economics. 4

5. Define production function, explain role of economies of scale in long run production function

(Return to scale theory). 13

SECTION – II

6. Explain the various phases of project life cycle. 13

7. a) Short note on cost effectiveness analysis. 7

b) Short note on resource management. 7

8. a) Factors determining for project selection. 7

b) Determination of economic life of Asset. 6

9. a) Types of Maintenance. 7

b) Make or Buy Decisions. 6
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B.E. (Mechanical) (Part – II) Examination, 2017
Elective – II : ECONOMICS FOR ENGINEERS

Day and Date : Tuesday, 23-5-2017 Total Marks : 100

Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes in

Answer Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only. Don’t

forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 20

1. Choose the correct alternatives : 20

1) ____________ is a listing of the flows of cash into and out of the business or project.
a) Balance Sheet b) Cash Flow Statement
c) Working Capital Statement d) None of these

2) ____________ is inevitable in a business organization when undertaking projects.
a) Profit Maximization b) Risk
c) Wealth Maximization d) None of these

3) ____________ is the tangible fixed asset of the company.
a) Plant and Machinery b) Goodwill
c) Patent d) Royalty

4) ____________ is the first phase in project life cycle stages.
a) Planning b) Initiation
c) Execution d) None of these

5) ____________ represents the return of your invested capital over an investment’s life
span.
a) Estimation of life of fixed assets b) Cost Effectiveness Analysis
c) Capital Recovery d) Payback period

6) Cash from ____________ activities are included in cash flow statement.
a) Operating Activities b) Financial Activities
c) Investment Activities d) All of the above

7) ____________ is a form of economic analysis that compares the relative cost and effects
of two or more course of action.
a) Cost Benefit Analysis b) Cost Effectiveness Analysis
c) Risk Management d) Cash Flow Analysis

8) There are ____________ Phases in project life cycle.
a) Three b) Seven c) Eight d) Four
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9) The various production sectors are mutually ____________
a) Interdependent b) Independent
c) Exclusive d) Inclusive

10) Entrepreneurs frequently form new businesses on the basis of ____________
a) Based on sales b) Team efforts
c) Unique product idea d) Depends on promotion

11) In a free market economy the allocation of resources is determining by
a) Votes taken by consumers b) A central planning authority
c) By consumer preference d) The level of profits of firms

12) An improvement in technology would shift
a) The demand curve inward b) The demand curve outward
c) The supply curve inward d) The supply curve outward

13) Larger production of ____________ goods would lead to higher production in future.
a) Consumer goods b) Capital goods
c) Agricultural goods d) Public goods

14) Bread and butter have
a) Negative cross price elasticity of demand
b) Positive cross elasticity of demand
c) Positive income elasticity of demand
d) Negative income elasticity of demand

15) Trade-offs are required because wants are unlimited and resources are
a) Economical b) Unlimited c) Efficient d) Scarce

16) Contraction of demand is the result of
a) Decrease in the number of consumers
b) Increase in the price of the good concerned
c) Increase in the price of the other goods
d) Decrease in the income of purchasers

17) Which of the following pairs of goods is an example of substitutes ?
a) Tea and sugar b) Tea and coffee
c) Pen and ink d) Shirt and trousers

18) The law of demand, assuming other things to remain constant, establishes the relationship
between
a) Income of the consumer and the quantity of a good demanded by him
b) Price of a good and the quantity demanded
c) Price of a good and the demand for its substitute
d) Quantity demanded of a good and the relative prices of its complementary goods

19) If the cross-price elasticity between good A and B is positive, we know the goods are
a) Inferior goods b) Complements
c) Inelastic d) Substitutes

20) Expansion of demand is due to
a) Extension in price b) Extension in supply
c) Fall in the price of the commodity d) Increase in income
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Elective – II : ECONOMICS FOR ENGINEERS

Day and Date : Tuesday, 23-5-2017 Marks : 80

Time : 3.00 p.m. to 6.00 p.m.

    Instructions : 1) Attempt any three questions from each Section.
2) Draw the graph wherever necessary.

SECTION – I

2. What is Break-even point ? Explain the determination of Break-even point with its importance. 13

3. What is price elasticity of demand ? Discuss importance of price elasticity in decision making. 14

4. a) Explain law of supply with suitable diagram. 5

b) Opportunity Cost. 4

c) Concept of Engineering Economics. 4

5. Define production function, explain role of economies of scale in long run production function

(Return to scale theory). 13

SECTION – II

6. Explain the various phases of project life cycle. 13

7. a) Short note on cost effectiveness analysis. 7

b) Short note on resource management. 7

8. a) Factors determining for project selection. 7

b) Determination of economic life of Asset. 6

9. a) Types of Maintenance. 7

b) Make or Buy Decisions. 6
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B.E. (Mechanical) (Part – II) Examination, 2017
Elective – II : ECONOMICS FOR ENGINEERS

Day and Date : Tuesday, 23-5-2017 Total Marks : 100

Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes in

Answer Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only. Don’t

forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 20

1. Choose the correct alternatives : 20

1) Contraction of demand is the result of
a) Decrease in the number of consumers
b) Increase in the price of the good concerned
c) Increase in the price of the other goods
d) Decrease in the income of purchasers

2) Which of the following pairs of goods is an example of substitutes ?
a) Tea and sugar b) Tea and coffee
c) Pen and ink d) Shirt and trousers

3) The law of demand, assuming other things to remain constant, establishes the relationship
between
a) Income of the consumer and the quantity of a good demanded by him
b) Price of a good and the quantity demanded
c) Price of a good and the demand for its substitute
d) Quantity demanded of a good and the relative prices of its complementary goods

4) If the cross-price elasticity between good A and B is positive, we know the goods are
a) Inferior goods b) Complements
c) Inelastic d) Substitutes

5) Expansion of demand is due to
a) Extension in price b) Extension in supply
c) Fall in the price of the commodity d) Increase in income

6) ____________ is a listing of the flows of cash into and out of the business or project.
a) Balance Sheet b) Cash Flow Statement
c) Working Capital Statement d) None of these

7) ____________ is inevitable in a business organization when undertaking projects.
a) Profit Maximization b) Risk
c) Wealth Maximization d) None of these
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8) ____________ is the tangible fixed asset of the company.
a) Plant and Machinery b) Goodwill
c) Patent d) Royalty

9) ____________ is the first phase in project life cycle stages.
a) Planning b) Initiation
c) Execution d) None of these

10) ____________ represents the return of your invested capital over an investment’s life
span.
a) Estimation of life of fixed assets b) Cost Effectiveness Analysis
c) Capital Recovery d) Payback period

11) Cash from ____________ activities are included in cash flow statement.
a) Operating Activities b) Financial Activities
c) Investment Activities d) All of the above

12) ____________ is a form of economic analysis that compares the relative cost and effects
of two or more course of action.
a) Cost Benefit Analysis b) Cost Effectiveness Analysis
c) Risk Management d) Cash Flow Analysis

13) There are ____________ Phases in project life cycle.
a) Three b) Seven c) Eight d) Four

14) The various production sectors are mutually ____________
a) Interdependent b) Independent
c) Exclusive d) Inclusive

15) Entrepreneurs frequently form new businesses on the basis of ____________
a) Based on sales b) Team efforts
c) Unique product idea d) Depends on promotion

16) In a free market economy the allocation of resources is determining by
a) Votes taken by consumers b) A central planning authority
c) By consumer preference d) The level of profits of firms

17) An improvement in technology would shift
a) The demand curve inward b) The demand curve outward
c) The supply curve inward d) The supply curve outward

18) Larger production of ____________ goods would lead to higher production in future.
a) Consumer goods b) Capital goods
c) Agricultural goods d) Public goods

19) Bread and butter have
a) Negative cross price elasticity of demand
b) Positive cross elasticity of demand
c) Positive income elasticity of demand
d) Negative income elasticity of demand

20) Trade-offs are required because wants are unlimited and resources are
a) Economical b) Unlimited c) Efficient d) Scarce

______________
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Elective – II : ECONOMICS FOR ENGINEERS

Day and Date : Tuesday, 23-5-2017 Marks : 80

Time : 3.00 p.m. to 6.00 p.m.

    Instructions : 1) Attempt any three questions from each Section.
2) Draw the graph wherever necessary.

SECTION – I

2. What is Break-even point ? Explain the determination of Break-even point with its importance. 13

3. What is price elasticity of demand ? Discuss importance of price elasticity in decision making. 14

4. a) Explain law of supply with suitable diagram. 5

b) Opportunity Cost. 4

c) Concept of Engineering Economics. 4

5. Define production function, explain role of economies of scale in long run production function

(Return to scale theory). 13

SECTION – II

6. Explain the various phases of project life cycle. 13

7. a) Short note on cost effectiveness analysis. 7

b) Short note on resource management. 7

8. a) Factors determining for project selection. 7

b) Determination of economic life of Asset. 6

9. a) Types of Maintenance. 7

b) Make or Buy Decisions. 6
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B.E. (Part – II) (Mechanical) Examination, 2017
POWER PLANT AND ENERGY ENGINEERING

Day and Date : Thursday, 25-5-2017 Total Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Neat diagrams must be drawn whenever necessary.
2) Make suitable assumptions if necessary and mention them clearly.
3) Figures to the right indicate full mark.
4) Q. No. 1 is compulsory. It should be solved in first 30 minutes in

Answer Book Page No. 3. Each question carries one mark.
5) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 20

1. Choose the correct answer : 20

1) The standard frequency for electric power supply in India is

a) 60 Hz b) 50 Hz c) 440 Hz d) 220 Hz

2) In India, largest thermal power station is located at

a) Kota b) Sarni c) Chandrapur d) Neyveli

3) Demand factor is defined as

a) Average load/maximum demand b) Maximum demand/connected load

c) Connected load/maximum demand d) Maximum demand x connected load

4) The average load factor of thermal power plants in India is

a) 100% b) 80 to 95% c) 50 to 60% d) 20 to 30%

5) The highest point on the load curve represents

a) Maximum time b) Maximum demand

c) Maximum concrete load d) KVA rating of generators

6) Diversity factor is always

a) equal to unity b) less than unity

c) more than unity d) more than twenty

7) Depreciation charges are high in case of

a) Thermal plant b) Diesel plant

c) Hydro-electric plant d) All of the above
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8) Flat plate collector absorbs
a) Direct radiation b) Diffuse radiation
c) Direct and diffuse radiation both d) None of the above

9) The sun subtends on the earth an angle of
a) 30’ b) 32’ c) 25’ d) 35’

10) _________ type of wind mill is of simple design.
a) Horizontal axis wind mill b) Vertical axis wind mill
c) Both d) None

11) The cost of wind energy generation compared to conventional power plant for the same
power output is
a) Equal b) Same c) Higher d) Lower

12) The turbine which is used in a tidal power plant for getting continuous power is
a) Simple impulse turbine b) Reversible type
c) Propeller type d) Any one

13) A geothermal field may yield
a) Hot water b) Wet steam c) Dry steam d) All of the above

14) Objective of energy audit is
a) Identify the quality b) Identify the cost of various energy inputs
c) Either a) or b) d) Both a) and b)

15) The commercial sources of energy are
a) Solar, wind, biomass
b) Fossil fuel, hydropower and nuclear energy
c) Wood, animal waste and agriculture energy
d) None of above

16) For economical and better operation of a power plant ________ load is always desirable.
a) Variable b) Oscillating
c) Constant magnitude d) Alternating

17) From the area under the load curve we can come to know
a) Approximate load b) Constant increase in power
c) Steady decrease in power d) Total energy consumption

18) The temperature attained by a flat plate collector is of the
a) Order of above 90°C b) Range of 100°C to 150°C
c) Above 150°C d) Below 90°C

19) Maximum wind energy available is proportional to
a) square of the diameter of rotor b) air density
c) cube of the wind velocity d) all of above

20) Tides are caused because of
a) Sun b) Mars c) Moon d) Ocean depth

_____________________
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B.E. (Part – II) (Mechanical) Examination, 2017
POWER PLANT AND ENERGY ENGINEERING

Day and Date : Thursday, 25-5-2017 Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Answer any two questions from each Section.

2) Figures to right indicate full marks.

3) Make suitable assumption if necessary and state it clearly.

SECTION – I

2. a) Discuss the current electric energy scenario in India. Also elaborate the future trends of

electric energy. 7

b) What is the significance of load curve ? 7

c) A power station is to supply for regions of load whose peak loads are 10 MW, 5 MW, 8 MW

and 7 MW. The diversity factor of the load at the station is 1.5 and the average annual load

factor is 0.6 calculate,

1) Maximum demand on the station.

2) Annual energy supplied from the station. 6

3. a) Write a note on fixed cost and operating cost. 7

b) A residential load is given below, 7

Time (hr) 0 – 5 5 – 6 6 – 9 9 – 18 18 – 21 21 – 24

Load (kW) 2 6 20 0 12 8

Draw the load curve and find out the load factor and energy consumed during 24 hrs.

c) Draw a neat diagram of pump storage plant and explain its working as a peak load plant. 6
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4. a) Evaluate different organizations of power sector in India. 7

b) Write a note on : 6

i) Average load

ii) Load factor.

c) What do you mean by tariff ? Elaborate tariff for electrical energy. 7

SECTION – II

5. a) Write a note on diffuse radiation and total radiation. 7

b) Enumerate types of concentrators and explain cylindrical parabolic concentrator. 7

c) What is the role of energy audit in energy conservation ? 6

6. a) Enumerate types of vertical axis wind machine and state its advantages and disadvantages. 7

b) Write a note on flat plate collector. 7

c) Give list and explain in short different energy audit instruments. 6

7. a) Write a note on dolphin type wave machine. 6

b) Give classification of wind mill and state its advantages and disadvantages. 7

c) Explain in detail any five different energy conservation examples. 7
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B.E. (Part – II) (Mechanical) Examination, 2017
POWER PLANT AND ENERGY ENGINEERING

Day and Date : Thursday, 25-5-2017 Total Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Neat diagrams must be drawn whenever necessary.
2) Make suitable assumptions if necessary and mention them clearly.
3) Figures to the right indicate full mark.
4) Q. No. 1 is compulsory. It should be solved in first 30 minutes in

Answer Book Page No. 3. Each question carries one mark.
5) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 20

1. Choose the correct answer : 20

1) For economical and better operation of a power plant ________ load is always desirable.

a) Variable b) Oscillating

c) Constant magnitude d) Alternating

2) From the area under the load curve we can come to know

a) Approximate load b) Constant increase in power

c) Steady decrease in power d) Total energy consumption

3) The temperature attained by a flat plate collector is of the

a) Order of above 90°C b) Range of 100°C to 150°C

c) Above 150°C d) Below 90°C

4) Maximum wind energy available is proportional to

a) square of the diameter of rotor b) air density

c) cube of the wind velocity d) all of above

5) Tides are caused because of

a) Sun b) Mars c) Moon d) Ocean depth

6) The standard frequency for electric power supply in India is

a) 60 Hz b) 50 Hz c) 440 Hz d) 220 Hz

7) In India, largest thermal power station is located at

a) Kota b) Sarni c) Chandrapur d) Neyveli
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8) Demand factor is defined as

a) Average load/maximum demand b) Maximum demand/connected load

c) Connected load/maximum demand d) Maximum demand x connected load

9) The average load factor of thermal power plants in India is

a) 100% b) 80 to 95% c) 50 to 60% d) 20 to 30%

10) The highest point on the load curve represents

a) Maximum time b) Maximum demand

c) Maximum concrete load d) KVA rating of generators

11) Diversity factor is always

a) equal to unity b) less than unity

c) more than unity d) more than twenty

12) Depreciation charges are high in case of

a) Thermal plant b) Diesel plant

c) Hydro-electric plant d) All of the above

13) Flat plate collector absorbs
a) Direct radiation b) Diffuse radiation
c) Direct and diffuse radiation both d) None of the above

14) The sun subtends on the earth an angle of
a) 30’ b) 32’ c) 25’ d) 35’

15) _________ type of wind mill is of simple design.
a) Horizontal axis wind mill b) Vertical axis wind mill
c) Both d) None

16) The cost of wind energy generation compared to conventional power plant for the same
power output is
a) Equal b) Same c) Higher d) Lower

17) The turbine which is used in a tidal power plant for getting continuous power is
a) Simple impulse turbine b) Reversible type
c) Propeller type d) Any one

18) A geothermal field may yield
a) Hot water b) Wet steam c) Dry steam d) All of the above

19) Objective of energy audit is
a) Identify the quality b) Identify the cost of various energy inputs
c) Either a) or b) d) Both a) and b)

20) The commercial sources of energy are
a) Solar, wind, biomass
b) Fossil fuel, hydropower and nuclear energy
c) Wood, animal waste and agriculture energy
d) None of above
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B.E. (Part – II) (Mechanical) Examination, 2017
POWER PLANT AND ENERGY ENGINEERING

Day and Date : Thursday, 25-5-2017 Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Answer any two questions from each Section.

2) Figures to right indicate full marks.

3) Make suitable assumption if necessary and state it clearly.

SECTION – I

2. a) Discuss the current electric energy scenario in India. Also elaborate the future trends of

electric energy. 7

b) What is the significance of load curve ? 7

c) A power station is to supply for regions of load whose peak loads are 10 MW, 5 MW, 8 MW

and 7 MW. The diversity factor of the load at the station is 1.5 and the average annual load

factor is 0.6 calculate,

1) Maximum demand on the station.

2) Annual energy supplied from the station. 6

3. a) Write a note on fixed cost and operating cost. 7

b) A residential load is given below, 7

Time (hr) 0 – 5 5 – 6 6 – 9 9 – 18 18 – 21 21 – 24

Load (kW) 2 6 20 0 12 8

Draw the load curve and find out the load factor and energy consumed during 24 hrs.

c) Draw a neat diagram of pump storage plant and explain its working as a peak load plant. 6
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4. a) Evaluate different organizations of power sector in India. 7

b) Write a note on : 6

i) Average load

ii) Load factor.

c) What do you mean by tariff ? Elaborate tariff for electrical energy. 7

SECTION – II

5. a) Write a note on diffuse radiation and total radiation. 7

b) Enumerate types of concentrators and explain cylindrical parabolic concentrator. 7

c) What is the role of energy audit in energy conservation ? 6

6. a) Enumerate types of vertical axis wind machine and state its advantages and disadvantages. 7

b) Write a note on flat plate collector. 7

c) Give list and explain in short different energy audit instruments. 6

7. a) Write a note on dolphin type wave machine. 6

b) Give classification of wind mill and state its advantages and disadvantages. 7

c) Explain in detail any five different energy conservation examples. 7

_____________________
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B.E. (Part – II) (Mechanical) Examination, 2017
POWER PLANT AND ENERGY ENGINEERING

Day and Date : Thursday, 25-5-2017 Total Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Neat diagrams must be drawn whenever necessary.
2) Make suitable assumptions if necessary and mention them clearly.
3) Figures to the right indicate full mark.
4) Q. No. 1 is compulsory. It should be solved in first 30 minutes in

Answer Book Page No. 3. Each question carries one mark.
5) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 20

1. Choose the correct answer : 20

1) The cost of wind energy generation compared to conventional power plant for the same
power output is
a) Equal b) Same c) Higher d) Lower

2) The turbine which is used in a tidal power plant for getting continuous power is
a) Simple impulse turbine b) Reversible type
c) Propeller type d) Any one

3) A geothermal field may yield
a) Hot water b) Wet steam c) Dry steam d) All of the above

4) Objective of energy audit is
a) Identify the quality b) Identify the cost of various energy inputs
c) Either a) or b) d) Both a) and b)

5) The commercial sources of energy are
a) Solar, wind, biomass
b) Fossil fuel, hydropower and nuclear energy
c) Wood, animal waste and agriculture energy
d) None of above

6) For economical and better operation of a power plant ________ load is always desirable.
a) Variable b) Oscillating
c) Constant magnitude d) Alternating
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7) From the area under the load curve we can come to know
a) Approximate load b) Constant increase in power
c) Steady decrease in power d) Total energy consumption

8) The temperature attained by a flat plate collector is of the
a) Order of above 90°C b) Range of 100°C to 150°C
c) Above 150°C d) Below 90°C

9) Maximum wind energy available is proportional to
a) square of the diameter of rotor b) air density
c) cube of the wind velocity d) all of above

10) Tides are caused because of
a) Sun b) Mars c) Moon d) Ocean depth

11) The standard frequency for electric power supply in India is

a) 60 Hz b) 50 Hz c) 440 Hz d) 220 Hz

12) In India, largest thermal power station is located at

a) Kota b) Sarni c) Chandrapur d) Neyveli

13) Demand factor is defined as

a) Average load/maximum demand b) Maximum demand/connected load

c) Connected load/maximum demand d) Maximum demand x connected load

14) The average load factor of thermal power plants in India is

a) 100% b) 80 to 95% c) 50 to 60% d) 20 to 30%

15) The highest point on the load curve represents

a) Maximum time b) Maximum demand

c) Maximum concrete load d) KVA rating of generators

16) Diversity factor is always

a) equal to unity b) less than unity

c) more than unity d) more than twenty

17) Depreciation charges are high in case of

a) Thermal plant b) Diesel plant

c) Hydro-electric plant d) All of the above

18) Flat plate collector absorbs
a) Direct radiation b) Diffuse radiation
c) Direct and diffuse radiation both d) None of the above

19) The sun subtends on the earth an angle of
a) 30’ b) 32’ c) 25’ d) 35’

20) _________ type of wind mill is of simple design.
a) Horizontal axis wind mill b) Vertical axis wind mill
c) Both d) None

_____________________
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Seat
No.

B.E. (Part – II) (Mechanical) Examination, 2017
POWER PLANT AND ENERGY ENGINEERING

Day and Date : Thursday, 25-5-2017 Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Answer any two questions from each Section.

2) Figures to right indicate full marks.

3) Make suitable assumption if necessary and state it clearly.

SECTION – I

2. a) Discuss the current electric energy scenario in India. Also elaborate the future trends of

electric energy. 7

b) What is the significance of load curve ? 7

c) A power station is to supply for regions of load whose peak loads are 10 MW, 5 MW, 8 MW

and 7 MW. The diversity factor of the load at the station is 1.5 and the average annual load

factor is 0.6 calculate,

1) Maximum demand on the station.

2) Annual energy supplied from the station. 6

3. a) Write a note on fixed cost and operating cost. 7

b) A residential load is given below, 7

Time (hr) 0 – 5 5 – 6 6 – 9 9 – 18 18 – 21 21 – 24

Load (kW) 2 6 20 0 12 8

Draw the load curve and find out the load factor and energy consumed during 24 hrs.

c) Draw a neat diagram of pump storage plant and explain its working as a peak load plant. 6

Set R
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4. a) Evaluate different organizations of power sector in India. 7

b) Write a note on : 6

i) Average load

ii) Load factor.

c) What do you mean by tariff ? Elaborate tariff for electrical energy. 7

SECTION – II

5. a) Write a note on diffuse radiation and total radiation. 7

b) Enumerate types of concentrators and explain cylindrical parabolic concentrator. 7

c) What is the role of energy audit in energy conservation ? 6

6. a) Enumerate types of vertical axis wind machine and state its advantages and disadvantages. 7

b) Write a note on flat plate collector. 7

c) Give list and explain in short different energy audit instruments. 6

7. a) Write a note on dolphin type wave machine. 6

b) Give classification of wind mill and state its advantages and disadvantages. 7

c) Explain in detail any five different energy conservation examples. 7

_____________________
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Seat
No.

B.E. (Part – II) (Mechanical) Examination, 2017
POWER PLANT AND ENERGY ENGINEERING

Day and Date : Thursday, 25-5-2017 Total Marks : 100
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Neat diagrams must be drawn whenever necessary.
2) Make suitable assumptions if necessary and mention them clearly.
3) Figures to the right indicate full mark.
4) Q. No. 1 is compulsory. It should be solved in first 30 minutes in

Answer Book Page No. 3. Each question carries one mark.
5) Answer MCQ/Objective type questions on Page No. 3 only.

Don’t forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions

Duration : 30 Minutes Marks : 20

1. Choose the correct answer : 20

1) Diversity factor is always

a) equal to unity b) less than unity

c) more than unity d) more than twenty

2) Depreciation charges are high in case of

a) Thermal plant b) Diesel plant

c) Hydro-electric plant d) All of the above

3) Flat plate collector absorbs
a) Direct radiation b) Diffuse radiation
c) Direct and diffuse radiation both d) None of the above

4) The sun subtends on the earth an angle of
a) 30’ b) 32’ c) 25’ d) 35’

5) _________ type of wind mill is of simple design.
a) Horizontal axis wind mill b) Vertical axis wind mill
c) Both d) None

6) The cost of wind energy generation compared to conventional power plant for the same
power output is
a) Equal b) Same c) Higher d) Lower

7) The turbine which is used in a tidal power plant for getting continuous power is
a) Simple impulse turbine b) Reversible type
c) Propeller type d) Any one

SSet
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8) A geothermal field may yield
a) Hot water b) Wet steam c) Dry steam d) All of the above

9) Objective of energy audit is
a) Identify the quality b) Identify the cost of various energy inputs
c) Either a) or b) d) Both a) and b)

10) The commercial sources of energy are
a) Solar, wind, biomass
b) Fossil fuel, hydropower and nuclear energy
c) Wood, animal waste and agriculture energy
d) None of above

11) For economical and better operation of a power plant ________ load is always desirable.
a) Variable b) Oscillating
c) Constant magnitude d) Alternating

12) From the area under the load curve we can come to know
a) Approximate load b) Constant increase in power
c) Steady decrease in power d) Total energy consumption

13) The temperature attained by a flat plate collector is of the
a) Order of above 90°C b) Range of 100°C to 150°C
c) Above 150°C d) Below 90°C

14) Maximum wind energy available is proportional to
a) square of the diameter of rotor b) air density
c) cube of the wind velocity d) all of above

15) Tides are caused because of
a) Sun b) Mars c) Moon d) Ocean depth

16) The standard frequency for electric power supply in India is

a) 60 Hz b) 50 Hz c) 440 Hz d) 220 Hz

17) In India, largest thermal power station is located at

a) Kota b) Sarni c) Chandrapur d) Neyveli

18) Demand factor is defined as

a) Average load/maximum demand b) Maximum demand/connected load

c) Connected load/maximum demand d) Maximum demand x connected load

19) The average load factor of thermal power plants in India is

a) 100% b) 80 to 95% c) 50 to 60% d) 20 to 30%

20) The highest point on the load curve represents

a) Maximum time b) Maximum demand

c) Maximum concrete load d) KVA rating of generators

_____________________
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Seat
No.

B.E. (Part – II) (Mechanical) Examination, 2017
POWER PLANT AND ENERGY ENGINEERING

Day and Date : Thursday, 25-5-2017 Marks : 80
Time : 3.00 p.m. to 6.00 p.m.

Instructions : 1) Answer any two questions from each Section.

2) Figures to right indicate full marks.

3) Make suitable assumption if necessary and state it clearly.

SECTION – I

2. a) Discuss the current electric energy scenario in India. Also elaborate the future trends of

electric energy. 7

b) What is the significance of load curve ? 7

c) A power station is to supply for regions of load whose peak loads are 10 MW, 5 MW, 8 MW

and 7 MW. The diversity factor of the load at the station is 1.5 and the average annual load

factor is 0.6 calculate,

1) Maximum demand on the station.

2) Annual energy supplied from the station. 6

3. a) Write a note on fixed cost and operating cost. 7

b) A residential load is given below, 7

Time (hr) 0 – 5 5 – 6 6 – 9 9 – 18 18 – 21 21 – 24

Load (kW) 2 6 20 0 12 8

Draw the load curve and find out the load factor and energy consumed during 24 hrs.

c) Draw a neat diagram of pump storage plant and explain its working as a peak load plant. 6

Set S
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4. a) Evaluate different organizations of power sector in India. 7

b) Write a note on : 6

i) Average load

ii) Load factor.

c) What do you mean by tariff ? Elaborate tariff for electrical energy. 7

SECTION – II

5. a) Write a note on diffuse radiation and total radiation. 7

b) Enumerate types of concentrators and explain cylindrical parabolic concentrator. 7

c) What is the role of energy audit in energy conservation ? 6

6. a) Enumerate types of vertical axis wind machine and state its advantages and disadvantages. 7

b) Write a note on flat plate collector. 7

c) Give list and explain in short different energy audit instruments. 6

7. a) Write a note on dolphin type wave machine. 6

b) Give classification of wind mill and state its advantages and disadvantages. 7

c) Explain in detail any five different energy conservation examples. 7

_____________________
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 B.E. (Mech.) (Part – II) Examination, 2017
MATERIAL HANDLING SYSTEMS (Old)

Day and Date : Wednesday, 24-5-2017 Max. Marks : 100
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes in
Answer Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only. Don’t
forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : 20

1) To transport ferrous material vertically ___________ conveyor is used.
a) wheel b) chain c) magnetic d) chute

2) Flat belt conveyor are characterized by
a) Bulk + ON-Floor + No Accumulation
b) Unit + Overhead + Accumulation
c) Unit + On-Floor + No Accumulation
d) Bulk + Overhead + No Accumulation

3) A good plant layout ensures
a) Maximum material handling b) Minimum material handling
c) Machine handling d) None of these

4) ____________ conveyors vibrates at a lower frequency and larger amplitude in order to
convey larger objects.
a) screw b) magnetic c) oscillating d) none of these

5) OSHA stands for
a) Occupational Safety and Human Administration
b) Occupational Safety and Health Administration
c) Occupational Safety and House Administration
d) None of these

6) Procedure chart gives the information about
a) Inventory b) Inspection
c) Communication d) Material requirement

7) Hand truck are characterized by
a) Non-Pallet + Walk + No Stack + Manual
b) Pallet + Walk + No Stack + Manual
c) Non-Pallet + Walk + Stack + Powered
d) Pallet + Walk + No Stack + Powered

P.T.O.
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8) Interlock is available in controls of ___________ so that worker can safely service the
area.
a) electric safety b) robotics safety
c) chemical safety d) radiation safety

9) Conveyors and industrial trucks are the _________ equipment.
a) Transport b) Positioning
c) Storage d) Identification and control equipment

10) Storage equipment used for _________ material over a period of time.
a) catching or stocking b) holding or buffering
c) storing or hanging d) none of these

11) ___________ works on counterbalanced principal.
a) Gravity conveyors b) Forklift trucks
c) Picking robot d) None of these

12) Symbol “O” represents for
a) operation b) store c) inspection d) transport

13) __________ common fork lift truck accidents are considered in material handling
system.
a) Five b) Seven c) One d) Ten

14) Flow diagram in used to study
a) bottleneck b) sequence of operations
c) machine maintenance d) operator skill

15) A diagram showing the path followed by men and materials while performing a task is
known as
a) string diagram b) flow process chart
c) travel chart d) flow diagram

16) Equipment evaluation sheet consist of equipment characteristics, utilization and
a) safety b) vendor characteristics
c) flexibility d) unit load

17) For single storey building when the flat floor area is available then _________ system is
used.
a) horizontal flow b) vertical c) zig-zag d) inclined

18) From to chart gives the information about
a) Density of moves between departments
b) Equipment
c) Selection procedure
d) None of these

19) Symbol “⇒ ” represents for
a) operation b) store c) inspection d) movement

20) Instead of a hoist,  __________ crane uses a mast with forks or a platform to handle unit
loads.
a) Jib crane b) Bridge crane c) Gantry crane d) Stacker crane

______________
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Seat
No.

B.E. (Mech.) (Part – II) Examination, 2017
MATERIAL HANDLING SYSTEMS (Old)

Day and Date : Wednesday, 24-5-2017 Marks : 80
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Figures to the right indicate full marks.
2) Draw neat diagram where necessary.

SECTION – I

Solve any two questions :

2. a) Explain the objectives, benefits and scope of material handling system. 7

b) What is meant by material handling system ? Explain its principles. 7

c) Explain any two types of cranes with neat figure. 6

3. a) Explain any two types of industrial trucks with neat figure. 7

b) Explain the need of CIMS in material handling. 7

c) Classify and explain the positioning equipments. 6

4. Write a short note on (any three) : 20

a) AGV. 6

b) CIMS. 7

c) Conveyors. 7

d) Decking and order picking. 6

SECTION – II

Solve any two questions :

5. a) Define the material flow and Explain with figure various types of flow patterns. 7

b) Explain in brief the material handling safety and training. 7

c) Explain the factors affecting on selection of material handling equipment. 6



Set P

6. a) Describe different activities at the receiving to improve efficiency of MHS.. 7

b) Explain the selection of material handling equipment in Foundry. 7

c) Explain different types of material handling systems. 6

7. Write a short note on (any three) : 20

a) General procedure for selection of material handling equipment. 7

b) From – to chart. 7

c) Degree of mechanization. 6

d) Material handling equation. 6

_____________________
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 B.E. (Mech.) (Part – II) Examination, 2017
MATERIAL HANDLING SYSTEMS (Old)

Day and Date : Wednesday, 24-5-2017 Max. Marks : 100
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes in
Answer Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only. Don’t
forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : 20

1) Equipment evaluation sheet consist of equipment characteristics, utilization and
a) safety b) vendor characteristics
c) flexibility d) unit load

2) For single storey building when the flat floor area is available then _________ system is
used.
a) horizontal flow b) vertical c) zig-zag d) inclined

3) From to chart gives the information about
a) Density of moves between departments
b) Equipment
c) Selection procedure
d) None of these

4) Symbol “⇒ ” represents for
a) operation b) store c) inspection d) movement

5) Instead of a hoist,  __________ crane uses a mast with forks or a platform to handle unit
loads.
a) Jib crane b) Bridge crane c) Gantry crane d) Stacker crane

6) To transport ferrous material vertically ___________ conveyor is used.
a) wheel b) chain c) magnetic d) chute

7) Flat belt conveyor are characterized by
a) Bulk + ON-Floor + No Accumulation
b) Unit + Overhead + Accumulation
c) Unit + On-Floor + No Accumulation
d) Bulk + Overhead + No Accumulation

8) A good plant layout ensures
a) Maximum material handling b) Minimum material handling
c) Machine handling d) None of these

P.T.O.
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9) ____________ conveyors vibrates at a lower frequency and larger amplitude in order to
convey larger objects.
a) screw b) magnetic c) oscillating d) none of these

10) OSHA stands for
a) Occupational Safety and Human Administration
b) Occupational Safety and Health Administration
c) Occupational Safety and House Administration
d) None of these

11) Procedure chart gives the information about
a) Inventory b) Inspection
c) Communication d) Material requirement

12) Hand truck are characterized by
a) Non-Pallet + Walk + No Stack + Manual
b) Pallet + Walk + No Stack + Manual
c) Non-Pallet + Walk + Stack + Powered
d) Pallet + Walk + No Stack + Powered

13) Interlock is available in controls of ___________ so that worker can safely service the
area.
a) electric safety b) robotics safety
c) chemical safety d) radiation safety

14) Conveyors and industrial trucks are the _________ equipment.
a) Transport b) Positioning
c) Storage d) Identification and control equipment

15) Storage equipment used for _________ material over a period of time.
a) catching or stocking b) holding or buffering
c) storing or hanging d) none of these

16) ___________ works on counterbalanced principal.
a) Gravity conveyors b) Forklift trucks
c) Picking robot d) None of these

17) Symbol “O” represents for
a) operation b) store c) inspection d) transport

18) __________ common fork lift truck accidents are considered in material handling
system.
a) Five b) Seven c) One d) Ten

19) Flow diagram in used to study
a) bottleneck b) sequence of operations
c) machine maintenance d) operator skill

20) A diagram showing the path followed by men and materials while performing a task is
known as
a) string diagram b) flow process chart
c) travel chart d) flow diagram

______________
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Seat
No.

B.E. (Mech.) (Part – II) Examination, 2017
MATERIAL HANDLING SYSTEMS (Old)

Day and Date : Wednesday, 24-5-2017 Marks : 80
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Figures to the right indicate full marks.
2) Draw neat diagram where necessary.

SECTION – I

Solve any two questions :

2. a) Explain the objectives, benefits and scope of material handling system. 7

b) What is meant by material handling system ? Explain its principles. 7

c) Explain any two types of cranes with neat figure. 6

3. a) Explain any two types of industrial trucks with neat figure. 7

b) Explain the need of CIMS in material handling. 7

c) Classify and explain the positioning equipments. 6

4. Write a short note on (any three) : 20

a) AGV. 6

b) CIMS. 7

c) Conveyors. 7

d) Decking and order picking. 6

SECTION – II

Solve any two questions :

5. a) Define the material flow and Explain with figure various types of flow patterns. 7

b) Explain in brief the material handling safety and training. 7

c) Explain the factors affecting on selection of material handling equipment. 6
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6. a) Describe different activities at the receiving to improve efficiency of MHS.. 7

b) Explain the selection of material handling equipment in Foundry. 7

c) Explain different types of material handling systems. 6

7. Write a short note on (any three) : 20

a) General procedure for selection of material handling equipment. 7

b) From – to chart. 7

c) Degree of mechanization. 6

d) Material handling equation. 6

_____________________
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 B.E. (Mech.) (Part – II) Examination, 2017
MATERIAL HANDLING SYSTEMS (Old)

Day and Date : Wednesday, 24-5-2017 Max. Marks : 100
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes in
Answer Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only. Don’t
forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : 20

1) ___________ works on counterbalanced principal.
a) Gravity conveyors b) Forklift trucks
c) Picking robot d) None of these

2) Symbol “O” represents for
a) operation b) store c) inspection d) transport

3) __________ common fork lift truck accidents are considered in material handling
system.
a) Five b) Seven c) One d) Ten

4) Flow diagram in used to study
a) bottleneck b) sequence of operations
c) machine maintenance d) operator skill

5) A diagram showing the path followed by men and materials while performing a task is
known as
a) string diagram b) flow process chart
c) travel chart d) flow diagram

6) Equipment evaluation sheet consist of equipment characteristics, utilization and
a) safety b) vendor characteristics
c) flexibility d) unit load

7) For single storey building when the flat floor area is available then _________ system is
used.
a) horizontal flow b) vertical c) zig-zag d) inclined

8) From to chart gives the information about
a) Density of moves between departments
b) Equipment
c) Selection procedure
d) None of these

P.T.O.
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9) Symbol “⇒ ” represents for
a) operation b) store c) inspection d) movement

10) Instead of a hoist,  __________ crane uses a mast with forks or a platform to handle unit
loads.
a) Jib crane b) Bridge crane c) Gantry crane d) Stacker crane

11) To transport ferrous material vertically ___________ conveyor is used.
a) wheel b) chain c) magnetic d) chute

12) Flat belt conveyor are characterized by
a) Bulk + ON-Floor + No Accumulation
b) Unit + Overhead + Accumulation
c) Unit + On-Floor + No Accumulation
d) Bulk + Overhead + No Accumulation

13) A good plant layout ensures
a) Maximum material handling b) Minimum material handling
c) Machine handling d) None of these

14) ____________ conveyors vibrates at a lower frequency and larger amplitude in order to
convey larger objects.
a) screw b) magnetic c) oscillating d) none of these

15) OSHA stands for
a) Occupational Safety and Human Administration
b) Occupational Safety and Health Administration
c) Occupational Safety and House Administration
d) None of these

16) Procedure chart gives the information about
a) Inventory b) Inspection
c) Communication d) Material requirement

17) Hand truck are characterized by
a) Non-Pallet + Walk + No Stack + Manual
b) Pallet + Walk + No Stack + Manual
c) Non-Pallet + Walk + Stack + Powered
d) Pallet + Walk + No Stack + Powered

18) Interlock is available in controls of ___________ so that worker can safely service the
area.
a) electric safety b) robotics safety
c) chemical safety d) radiation safety

19) Conveyors and industrial trucks are the _________ equipment.
a) Transport b) Positioning
c) Storage d) Identification and control equipment

20) Storage equipment used for _________ material over a period of time.
a) catching or stocking b) holding or buffering
c) storing or hanging d) none of these

______________
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Seat
No.

B.E. (Mech.) (Part – II) Examination, 2017
MATERIAL HANDLING SYSTEMS (Old)

Day and Date : Wednesday, 24-5-2017 Marks : 80
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Figures to the right indicate full marks.
2) Draw neat diagram where necessary.

SECTION – I

Solve any two questions :

2. a) Explain the objectives, benefits and scope of material handling system. 7

b) What is meant by material handling system ? Explain its principles. 7

c) Explain any two types of cranes with neat figure. 6

3. a) Explain any two types of industrial trucks with neat figure. 7

b) Explain the need of CIMS in material handling. 7

c) Classify and explain the positioning equipments. 6

4. Write a short note on (any three) : 20

a) AGV. 6

b) CIMS. 7

c) Conveyors. 7

d) Decking and order picking. 6

SECTION – II

Solve any two questions :

5. a) Define the material flow and Explain with figure various types of flow patterns. 7

b) Explain in brief the material handling safety and training. 7

c) Explain the factors affecting on selection of material handling equipment. 6
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6. a) Describe different activities at the receiving to improve efficiency of MHS.. 7

b) Explain the selection of material handling equipment in Foundry. 7

c) Explain different types of material handling systems. 6

7. Write a short note on (any three) : 20

a) General procedure for selection of material handling equipment. 7

b) From – to chart. 7

c) Degree of mechanization. 6

d) Material handling equation. 6

_____________________
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 B.E. (Mech.) (Part – II) Examination, 2017
MATERIAL HANDLING SYSTEMS (Old)

Day and Date : Wednesday, 24-5-2017 Max. Marks : 100
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Q. No. 1 is compulsory. It should be solved in first 30 minutes in
Answer Book Page No. 3. Each question carries one mark.

2) Answer MCQ/Objective type questions on Page No. 3 only. Don’t
forget to mention, Q.P. Set (P/Q/R/S) on Top of Page.

MCQ/Objective Type Questions
Duration : 30 Minutes Marks : 20

1. Choose the correct answer : 20

1) Procedure chart gives the information about
a) Inventory b) Inspection
c) Communication d) Material requirement

2) Hand truck are characterized by
a) Non-Pallet + Walk + No Stack + Manual
b) Pallet + Walk + No Stack + Manual
c) Non-Pallet + Walk + Stack + Powered
d) Pallet + Walk + No Stack + Powered

3) Interlock is available in controls of ___________ so that worker can safely service the
area.
a) electric safety b) robotics safety
c) chemical safety d) radiation safety

4) Conveyors and industrial trucks are the _________ equipment.
a) Transport b) Positioning
c) Storage d) Identification and control equipment

5) Storage equipment used for _________ material over a period of time.
a) catching or stocking b) holding or buffering
c) storing or hanging d) none of these

6) ___________ works on counterbalanced principal.
a) Gravity conveyors b) Forklift trucks
c) Picking robot d) None of these

7) Symbol “O” represents for
a) operation b) store c) inspection d) transport

8) __________ common fork lift truck accidents are considered in material handling
system.
a) Five b) Seven c) One d) Ten

P.T.O.
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9) Flow diagram in used to study
a) bottleneck b) sequence of operations
c) machine maintenance d) operator skill

10) A diagram showing the path followed by men and materials while performing a task is
known as
a) string diagram b) flow process chart
c) travel chart d) flow diagram

11) Equipment evaluation sheet consist of equipment characteristics, utilization and
a) safety b) vendor characteristics
c) flexibility d) unit load

12) For single storey building when the flat floor area is available then _________ system is
used.
a) horizontal flow b) vertical c) zig-zag d) inclined

13) From to chart gives the information about
a) Density of moves between departments
b) Equipment
c) Selection procedure
d) None of these

14) Symbol “⇒ ” represents for
a) operation b) store c) inspection d) movement

15) Instead of a hoist,  __________ crane uses a mast with forks or a platform to handle unit
loads.
a) Jib crane b) Bridge crane c) Gantry crane d) Stacker crane

16) To transport ferrous material vertically ___________ conveyor is used.
a) wheel b) chain c) magnetic d) chute

17) Flat belt conveyor are characterized by
a) Bulk + ON-Floor + No Accumulation
b) Unit + Overhead + Accumulation
c) Unit + On-Floor + No Accumulation
d) Bulk + Overhead + No Accumulation

18) A good plant layout ensures
a) Maximum material handling b) Minimum material handling
c) Machine handling d) None of these

18) ____________ conveyors vibrates at a lower frequency and larger amplitude in order to
convey larger objects.
a) screw b) magnetic c) oscillating d) none of these

20) OSHA stands for
a) Occupational Safety and Human Administration
b) Occupational Safety and Health Administration
c) Occupational Safety and House Administration
d) None of these

______________
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Seat
No.

B.E. (Mech.) (Part – II) Examination, 2017
MATERIAL HANDLING SYSTEMS (Old)

Day and Date : Wednesday, 24-5-2017 Marks : 80
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Figures to the right indicate full marks.
2) Draw neat diagram where necessary.

SECTION – I

Solve any two questions :

2. a) Explain the objectives, benefits and scope of material handling system. 7

b) What is meant by material handling system ? Explain its principles. 7

c) Explain any two types of cranes with neat figure. 6

3. a) Explain any two types of industrial trucks with neat figure. 7

b) Explain the need of CIMS in material handling. 7

c) Classify and explain the positioning equipments. 6

4. Write a short note on (any three) : 20

a) AGV. 6

b) CIMS. 7

c) Conveyors. 7

d) Decking and order picking. 6

SECTION – II

Solve any two questions :

5. a) Define the material flow and Explain with figure various types of flow patterns. 7

b) Explain in brief the material handling safety and training. 7

c) Explain the factors affecting on selection of material handling equipment. 6
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6. a) Describe different activities at the receiving to improve efficiency of MHS.. 7

b) Explain the selection of material handling equipment in Foundry. 7

c) Explain different types of material handling systems. 6

7. Write a short note on (any three) : 20

a) General procedure for selection of material handling equipment. 7

b) From – to chart. 7

c) Degree of mechanization. 6

d) Material handling equation. 6

_____________________
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